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TO THE 


| READER. 


HE principal Glory of a Mathe- 
= F matical Sciences, is their Caine 
bereby they are able to command the A 
1 Pede of others, and impoſe upon their 
dverſaries a Neceſſity of favouring their 
Pemonſtrations; and of theſe AR1TH- 
WMETICK and GEOMETRY have the 5 
reheminence. But COSMOGRAPHY 
eriving her Current from more abſtruſe and 
5 om Fountains, hath left a harder Task 
her Obſervers to find her out, and trace 
er through her curions Labyrinths. 
Notwithſtanding the moſt necelaryCare of 
Worthy Authors hath ſcarcely in anyAge been 
anting, and Uraria (till found thoſe who 
es and celebrated her Excellence. ! 


= DE The 


5 2 | _ fore * ee ak to de the firſt Study a| 


The je Prefiee 


The Subject of this Treatiſe therefore be- 
| ing Coſmography , needs no Commendation, 
where there are Noble Men or Noble 
Minds: Wherefore all I ſhall ſay of Aſtro- 555 
nomy is, That tis of ſuch important Conſe- 
*quence, that without the Science thereof, 
how great Uncertainty in Times and Sea- 
ſons; what diſtracting Confuſions in Hu- 
man affairs, muſt we neceſſarily be involv'd 
in? And for Geography, all that need to be 
ſpoken of it is, That tis ſo Noble a Study, 
and of ſuch grand Importance, as Kings and 
Princes have made it their higheſt Concern 
to underſtand it, as well for the Improve- 
ment of all Naval Knowledge, and neceſſa- 
ry Advantages of Maritime Commerce and 
Trade ; As for that the Acquiſitions of all 
5 Martial and Regal Dominion depends there- & | abo 
on. Wherefore, that the one might be the 
more caſily apprehended, and the other 
more truly repreſented to our View and 
Fancy, the Ancients, with the Conſent of 
ſucceeding Ages, have with much Pains and 
' - Induſtry not only invented, but alſo com- 
mended to Poſterity the Sj zhere. and Globe, 
of whoſe Excellency all. | ſhall ſay, is, That i 
they have the Priority in Nature of all o- 2: 
ther Inſtruments, as moſt fit and corivenient 
to the underſtanding and fancy, analogical- 
ly repreſenting the Heavens and the Earth, 2 ; 
in their proper genuine Figures; and there. 4 $ 
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W Learner Gould undertake ; for without a 
competent Knowledge of them, he will not 
be able to underſtand well any Author it in 
= other Mathematical Sciences. 
I cannot conclude, without faying, one 
— K w ord or two concerning Globes, 5 the, Sub- 
ect of this Treatiſe. Tis now about 30 Vears 
ago fince Mr. Joſeph Moæan made a ne. Size 
of Globes about 14 Inches Diameter ; and in 
his Book of the Ub of the Globes he tells us, 
That he had the Help and Aſſiſtance of the 
ableſt Matheinaticians in England and Hol- 
land, and are ſtill js up by ſome 
for the beſt and lateſt Globes in England. 
ive me leave only to acquaint my Reader, 
and others whom it may concern, That 
ſome Years after I publiſh'd/a Pair of Globes 
about the ſame Size, wherein I then corre- 
dded theſe, and many other notorious Er- 
rors: Not to inſiſt much upon the Cæleſtial 
lobe, wherein all the Stars muſt neceſſarily 
have been out a whole Degree in Longitude, 
. in Right Aſcen ſion and Declination ſome 
uch more: But in the deſigning of the 
9 [Terreſtrial Globe, I was obliged to alter ma- 
y places in Europe two or three Degrees of 
atitude, and) more than ſive in Longi- 
2 Tude. To rectife ſome: places in Aſia, 10 
l '® egrees in Latitude, eo þ as much in Lon- 
| gitude. = Africa and Americs almoſt 
Ne ſame”, and alſo to inſert ſeveral eminent 


„„ Countries, 


. The "Ig = 
Countries, Cities, Rivers, &. wholly o- | = 
mitted in his. But the general Commenda - — 
tion my Globes have had from worthy and 
learned Gentlemen, and the kind Rep 
they have found at the two moſt Learned | 
Univerſities 'of the World, beyond choſe | 3 
old Erroneons Globes, may juſtiy command 
my Silence, had it not been for a Reaſon, | & | 
Pide N. 32. in Geography made eaſre. 4 
I had almoſt forgot to have acquainted 
my Reader, That about the ſame time I 
Re alſo a Bock for the Uſe of them the 
Problems being written by Mr. Vm Le, 5 
which having been long ſince out of Print, 
although much enquired after, as being the| 
beſt Treatiſe of the Globes extant, is now 
again revived, being much Corrected and 4 
Improved with many Additions. My only 
| Deſign hereby is, That it may be uſeful to 
excite and encourage fuch as for want of a 
plain and cafie Introduction, are content to 
be ignorant and careleſs of theſe ſo excel- 
lent * Sciences: And that it may to young 
Students give them ſuch aſcful Notions, as 
may induce them with the more Eaſe and 1 
Pleaſure to advance into the Study of deep- 
er and larger Mathematical £6 J 
which is the real Deſire of F 
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INTRODUCTION. 


Order, Situation and Motion of 


the firſt, chiefeſt and moſt known, is that by which, 


hy the ny Moon a and all, the Sar, in WNT, | 5 : 


* p B 24 
8 . "= 9 * 
0 : . * — 
4 3 2 
5 | » : il 5 ” 10 
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; 7 Hatſoever i is to be known of the 8 


the great Bodies of the World, is, 
all to be found out, by the.Obſer-. 8 
ration * Celeſtial Appearances; amongſt Which 


1 


2 VTR O D CTION. 
24 Hours, to be mov'd about the Earth from Eaſt 
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. 


to Weſt; and this by Aſtronomers is calPd 
the firſt or Diurnal Motion, to diſtinguiſn it from 
the ſecond or Annual Motion, which the Sun, 


' Moon, and all the Plahets are obſerved differently 


to perform from Mio EAS 

Beſides the Eclipſes of the Sun and Moon, there 
is obſerved in the other five Planets, that they are 
not always direct, that is they do not always move 


according to the Courſe of the Signs ; but ſome- 
times Retrograde, that is, they goback, and ſome- 


times are Stationary, that is ſeen to ſtay at the ſame 
fixed Star: Alſo, that they go more, ſometimes 
leſs to the North and South, and particularly that 
the Superiour Planets, viz. h, M and & turn from 


the Sun even to an Oppoſition, and that then they 


are always Retrograde, and greateſt in Aſpect. 
But the Inferiours, viz. 2 and & do not depart 
far from the Sun; 2, little more than one Sign and 
a half; &, indeed not a whole Sign, and therefore 


/ that they ſometimes go before, ſometimes follow 
after the Sun, cc. : 


Many various Ways were Invented by the An- 
cient Philoſophers, that they might Explicate the 


_ Phznomena or Appearances of this variety of 
_ Motions; ſome introduced Circles concentrick, - 
- having the ſame Center ip the Earth, with many 


Epicycles or leſſer Circles: Others, Circles Exeen- 
trick with only one Epicycle. One ſuppoſed the 


Earth to move; Another made the Sun; the 


Author of the firſt was Pythagoras, the Diſciple 
of Pherecides; of the latter, Anaximander, Scholar 


to Thales: both of them lived in the Time of Cy- 


ru, King of the Perſians, about 550 Years before 


_ - Chriſt was born. The Followers of Pythagoras were 
 Phylolan, Ecphantis, Heraglides of Pontus Ari- 


ſfarchus 
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INTRODUCTION 3 
ſtarchus of Samos, and the more mature Plato. Of 
Anaximander, Anaxagoras, Democritus, Eudoxus, 
Calippms, Ariſtotle, Hipparchus and Ptolem, Who 
Ann. Dom. 140. much improved itz ſo that it took 
place in the Schools 1400 Years, and was called 
the Prolemean or Ariſtotelian Sy ſteme. 7 


A Deſcription of the Ptolemean Syſtem. 


This Syſtem of the Heavens, and the Mation 
of the Planets, ſuppoſeth the Earth to be fixed in 
the Center imtnoveable, and that all the Celeſtial 
Bodies do move round it in their Diurnal and 
Annual Revolution. This Syſtem or Hypotheſis 
the Ancients ſuppoſed to be divided into two 
Parts or Regions, Elemental and Celeſtial. The 
- firſt conſiſted of four Parts: 1. The Earth; 25). 
The Water, which together make one perfect 
Body. Above theſe are the other two Elements, 
viz. 3h. The Air; and above that 4h. Fire. The 
ſecond conſiſted of many Parts, viz. 1/f. The 


AAoan, 2. Mercury, 3. Venus, 4. The Sun, 5. Mars, 


6. Jupiter, 7. Saturn, 8. the Orb or Sphere of the 
Starry Heaven All which Orbs or Circles, were 
imagined to be carried about upon the Axis of 
the World, from E. to W. in 24 Hours, by the 
rapture of the Primum Mobile. See Hg. J. 

Beſides thisDiurnal Motion, by which the Pla- 
gets and Stars are carried round about from E. 
to W. in 24 Hours, by the rapture of the Primum 
Mobile upon the Poles of the World, they are ſup- 
poſed to have alſo a free and proper Motion of 
their own from W. to E. according to the Succeſ- 
ſion of the Signs, upon or near tothe Poles of the 
Ecliptick, each of them in a ſeveral manner and 
ſpace of Time, viz, the Aoon in 27 d. and almo 


5 


4 INTRODUCTION. 


* 4 * * P * 4 
: * 
5 2 9 4 


— 


8 h; Mercury, in 88 dz Venus, which in her pre- 
ceding the Sun is called Lucifer, but in her fol- 


lowing of the Sun is called the Evening Star, in 
22 days; The Sun, in a Year, or 3654. and almoſt 
6 Hours; Mars, in 321 days; Jupiter, in 11 Year, 


10 Months and 16 Days; Saturn, in 29 Vears, 5 


1 Months, 15 Days. 


Of the Copernican Syſtem. 
This Hypotheſis ſeemed unreaſonable to the 


Pythagoreans; and therefore they diviſed another | 


Syſtem of the World, which Nich. Copernicus of | 
Thorn in Pruſſia, who lived about the Year 1536. | 


A. C. revived and improved the long neglected 


Syſtem of the World, excogitated by Pythagoras, 
as aforeſaid. See Fig. II. 


; ; The Prin ciples of which Hypotheſis are theſe 5 


I. The Sun is placed in the Middle or Center 
of the World, and of all the Planets, and hath 


own Axis; which is peformed from W. to E. in 


. no Circular Motion, but rv Central upon its 


25 Days, 9 Hours and a half. . 
2. That the Sun by his Rotation on his Axis 
makes all the Body of Fluid either in this our 


' Vortex or Planetary World, and the Planetary | 


Bodies therein poſited by Vertue thereof, to be | 
all carried about the Sun, from the W. to E. as 

their proper Center, not in perfect Circles, but, 
Elliptick Paths or Orbs, every one in time exactly 
proportional to the Magnitude of his Orb and 


Diſtance from the Sun: So are the ſecondary 
about the Primary in their proper Centers, alſo 


in Elliptick Orbs, every one in time proportional 


_ to their diſtance from their primary Planet, or 
Center of their Vortices. | 9 
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INTRODUCTION * 
3ly. That the Earth is one of the Planets, 
having a two fold Motion, the Diurnal upon its 
own Axis in 24 Hours; from Eaſt to Weſt ; 
whereby all its parts arealternately enlightned.and 
day and night, Succeſlively enjoyed. And her An- 
nual Motion about the Sun, which is made upon 
the Poles of the Ecliptick, betwixt the Orbs of & 
and 2 whereby all places by courſe enjoy Spring, 
Summer, Autumn, and Winter, And that the Moon 
is moved about the Earth, as her Center; where bY 
reaſon of the annual Motion of the Earth, ſhe 

hath not only relation to the Earth, but by conſe- 
quence to the Sun, as the other Planets have. 
4h. That as the Earth is environed with the 
Sphere of the Moon, ſo are ſome, if not all, the other 
primary Planets in like manner encompaſſed with 
their Moons, or concomitants; as Jupiter his Satel- 
lites or Circumjovials, and Saturn his Ring, &. 
5h. That by the Diurnal motion of the Earth, 
the vaſt motion of the Stars, and primum mobile, is 
taken away; and by the Annual, the Epicycles of 
the Superiors, and the Ficticious Excentricks of the 
Inferiors are aboliſhed: likewiſe all Anamalies (or 
Irregularity) in their Motion, as to Longitude and 
Latitude, whether Stationary or Retrograde ceaſe, 
and moſt exactly anſwers all appearances. | 


Of the Tychonian Syſtem. 


But Tycho Brahe the noble Dane, who with an 
Heroical bravery, enterpriſed no leſs than the 
Inſtauration of the whole Science of Aſtronomy, 
_ diſliking the; Epicycles of Prolemy, and the two- 
fold Motionof the Earth, according to Coperni- 
cus, . propoſed: another Syſtem of the World, 
. Placeing the Earth in the Center of the Moon, 
„ „ 
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Sun and Starry Orb; admitting the Diurnal, 
Rotation of the Earth, about her Axis in 24 Hours 
from E. to VV. But the Sun to be the Cenert, of 
the other five Planets, inſtead of a primum Mobile; 
yet ſo, as that not the Inferiour, but the Superi- 
or Planets only, encompaſs the Earth with their 
Circles; ſo that Mars, is ſometime nearer to the” 
Earth, than to the Sun. And laſtly, that the 
remote Sphere of the fixed Stars, iscarried about 
the Earth, by a moſt. ſlow Motion of 25412 
are, according to the Series of the Signs. 
Therefore to thoſe three bodies The Moon, 
Sun and Stars, there really belongs but only one 
Simple Motion, and that Spiral or Elliptical, 
towards the Weſt. But to the Sun, and all the 
other Planets (except the Moon) moving round 
him, he ſuppoſed carried about the Earth once | 
in a Year, from W. to E. By this contrivance | 
heavoided the Imputation of that abſar'd opinion; 
of the Ptolemeans, that the Sun, and with him all | 
the Planets, and fixed Stars, were carried round 
the Earth, once a Day. And alſo that he attri- 
buted, leis Motion to the Earth, then the Coper- 
nicaus; and that never the leſs the appearances of 
the Planets, would be as well repreſented as in 
that Hypotheſis. ' But ſhould the Earth be moved 
n the Place of the Solar Circle, and the Sphere 
'F of the fixed Stars adapted to the Sun as the 
Center, This Tychonick , would plainly appear 
to be the Copernican Syſtem. See Fig. III. 
However, that the knowledge of Aſtronomy and 
Geography, might be the more eaſily apprehend- 
ed, and truly repreſented to our view and fancy; 
The Ancients, with the conſent of ſucceeding | 
Ages have with much pains and Induſtry, not 
only invented, but alſo commended to po- | 
ſterity the Sphere or Globe. Afﬀtro- 
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ASTRONOMY, cc. 


What 4 Sphere 4 . 


ee or Armiſlary Here, — 
ting the Geomerricat Pes ee 
a Sphere ) 1a relation to ay been 
purpoſe is, An Aſtronomical Inſtru 
ment made of ſeveral circles, ſo fitted together, as 
thereby the better to ex xpreſs and repreſent to the Egncy 
the 2 and , Prot of” the.  Celeftigl bogi £5, 
according to eit er ah Pto can er ic 
Hy chefs. 4 * w * 
heſe Material Spheres either in Word. or 
Braſs,are nog more exactly ma We 208 be better con- 
trived than any formerly x Gon 4 and 1 1 52 
cured at a more reaſonable rate; and 1 es- 
tion may be r d be \pradtical Ui, $2 


Globe'is. 15. 
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What 4 Globe is, 


A Glbe (omitting as aforeſaid the Mathema- 
tical denomination) is twofold, Celeſtial and Ter- 
reſtrial: The Celeſtial is an Artificial Repreſenta- 


tion of the Starry Heaven with all the Conſtellations, 
Fixed Stars, Circles and Lines proper thereunto, 

which is called the Celeſtial Glo 

is a Repreſentation of the Earth and Water, under 

the form and Figure of Roundneſs, which it is ſup- 

poſed to have, with all the Countries, Rivers, 

Lakes, Cities, Towns Hills and Lines, neceſſary 
thereunto. See Fg. IV. and V. 


.”. Becauſe nothing is made round without a Cen- 


ter, therefore in the midſt of the Globe we muſt 
conceive a Point to be, the which we call the 
Center of the Globe; from whence all right Lines 


drawn unto the out-moſt Surface of the Globe 


Axe equal. * | * | 
f the Poles. 


For as muchas a Body cannot be made round 
without a Circular motion, and there is no Circu- 
lar motion without ſome reſt, and that Reſt can- 
not be Simply within the Globe; Therefore in the 
outmoſt Surface of the Globe, imagine there are 
two points, on which it reſteth whilſt it is moved, 
Which points are called the Poles of the Globe, 
oppoſite one to another, and equidiſtant from the 
Center of the Globe; the one North the other 
f! or 


'S 


e The Terreſtrial 


A 0 + fro eh es 


a 


! 
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of the Axis. 


From the Center of the Globe, imagine A Line 
to proceed through both the Poles, which Line is 
the Axis, and is repreſented by the two Wires 
in the Poles of the Globe; upon theſe two wires 
the Globe is turned round, even as the Heavens 
a oy to move upon Wal Aris of the 

or 5 | 


of the Appendants is longing to an e Globe, 
| * for making it fit for Nr on. 


Firſt,, of the Brazen Meridian. 5 


: Eyery Globe is hung by the 7 at 3 the 
Poles in a Braſs Meridian; which is divided into 
360 ęqual parts, or four times 90 Degrees; And 
here obſerve, that all Circles whether Great or 
Small are imagined to be divided into 360 parts 
generally called Degrees, 360 being a number 
that abounds with integer aliquot parts and there- 
fore moſt apt for partition: Of which aliquot parts, 
take a ſhort View as follows: ds theſe 360 De- 
grees, or equal parts of a 
Circle, every one is ſuppo- TH 1 8 
ſed to be Subdivided into |, 3 
Minntes, Seconds, Thirds an 
7 2 *.. ]13 12010 36 


&c.a Minute being thesoth 17 - |. 
of a Degree and o of anHour, 2 1 — 13 | wt 
a Second the 6cth of a Mi- | 6. 60 | 18 2 


nute a Third thesoth ofase- 
cond, Ge. and are generally 
| marked 2 3040 * Cc. So that one Hour or Degrees 


. en. 4 fee. 5 . contains i 


4- any Latitude. 
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contains 60/, 3600% 216000, 12960000”. 
So that when we ſpeak of a Degree, we mean the 
360 part of a Circle great or Small. 
The Reaſon why this Circle is divided into 
four Nineties, is becauſe the Elevation of the 
Pole, or Latitude of any place cannot be above 
| 90 Degrees. 

The Uſes of this Circle are, to find the 
Latitude of places,the Right Aſcenſion and Decli- 
nation of the Stars, and to Elevate the . to 


| Of the Hour- Circle and Index. 


Upon the Braſs Meridian is fitted a Small 
Braſs Circle, whoſe Center is the Pole of the 
Globe, and is divided into 24 Equal parts; repre- 
ſenting the Hours of the Day and Night; which 
in the Revolution of the Globe is pointed to with 
an Index, which is fitted to the Pole of the Globe. 
It's uſe is to ſhew the time of the Sun, Moon, or 
Stars rifing and ſetting, and the time of the ord in 
any part of the World. | 


| N Of the Quadrant of Altitnde. 


Thereis alſo another appendant relating to the 
Meridian, called the Quadrant of Altitude, 
which is a Thin Braſs Plate, divided into go equal 
parts or Degrees, and fitted with a Nut and a 
Screw to move to any Degree upon the Meridian. 
Its uſe is to meaſure Diſtances, Altitudes, and 8 | 

Wits am and Am cantars. 5 
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Alironomical Definitions, 11 
of the Wooden Horizon. 


Beſides the Body of the Globe, there is alſo 
annexed 'a- Certain frame of wood which 1s cal- 


led the Horizon ; the upper plane whereof is a 


broad wooden Circle encompaſſing the Globe, 
having two Notches, the one in the North, the 


other in the South part ; being made fit to con- 


| tain the Brazen Meridian, that the Globe may 


move into any poſition ; In the upper Plane where- 
of, are ſeveral Circles delineated. The Firſt or 
inner Circle, is divided into 12 equal parts or 


Signs; every Sign having its Name, Nature, 


and Planet it governs placed to it: whoſe 


Names and Characters are, Aries the Ram Y 
Tuurus the Bull , Gemini The Twins I, Cancer 
the Crab S, Leo the Lion , Virgo the Virgin 
M, Libra the Balance , Srorpio the Scorpion mn, 


Sagittarius the Archer 7, Capricornus the Goat 


W, Aquarius, the water Man , Piſces the Fiſhes 
*. And every Sign is again divided into 30 
equal parts or Degrees, and numbered with 10, 


; 205 30. | 


Next to the Circle of Signs is a Kalender or 
Almanack, according to the old Stile uſed by 


us here in England, calted the Juliun; which is 


divided into the 12 Months of the Year, viz. 
January,, February, Cc. to December, every. 
month being ſubdivided into its number of Days; 
whereunto 15 annexed the Names of the Feſtival 
days. Next is a Kalender of the New Stile, now 
uſed in many foreign places, Inſtituted hy Pope 


Gregory XIII. in which the Months begin 10 days 


ſooner than they do in the other. The Laſt is a 


Circle of the Winds, divided into 32 equal parts, 


* 


ven o * 5 PPP 


12 Aſtronomical Definitions. 
called points of the Compaſs, according to the 
Number of winds which are obſerved by our mo-* 
dern Navigators; by which they deſign forth the | 
Quarters of the Heavens, and the Coaſt and Bear- II 
ings of Countries. The Uſe of the Upper plane embr 
of the Horizon is to diſtinguiſh the day from night, | whici 
The Kiſeing and Setting of the Sun, Stars, and Pla- as a 1 
nets, and for the finding the Azimuths, Ampli- unto 


rude, Twilight, &c. e . 1 

Of the Semicircle of Feſitis. Nr h 

This is a half Circle of Braſs, fixed in the In- Sphe 
terſection of the Meridian and Horizon, And is 

to move up and down between the Meridian and ©! 

Horizon ; and is divided from either end with 10, 

20, 30, &c. to 90. And is chiefly uſed in Aſtro- Fo 

_ ogy and Dialling, and therefore is not uſnally fold WF Globe 

with the Globes, unleſs delired. gs _ 

ne oe oh venly 

O the Nautical Compaſs 2 : 

| the E 


This is a Small round Box, about 2 Inches and Surfa 
a half Diameter, placed upon the Baſis of the 
Horizon, wherein moves a Needle touched with 
a Loadſtone, which directs to the N. and S. which TI 
points muſt be placed Parallel wiſh the N. and Ss. equal 
Points of the Horizon. The Uſe of it is to place the C 
| Jour E, W, N, and S. Points of the Globe, to N. Pe 
correſpond with thoſe in the Heavens. 
. - This much may ſerve for the Appendances cir- place 
cumjacent to the Body of the Globe: proceed Equiz 


we therefore to the. * HP this ( 
5 FG œ in a 
5 a: „ Celeſtial wic 


Sphere. 


Aſtronomical Definitions. 13 
Celeſtial Globe. 
The Starry Heaven, that glorious Canopy, 


embroidered with thoſe Sparkling Diamonds 
which hang upon the Dusky cheeks of the Night, 


as a rich Jewel in an Æthiop's Ear, is repreſented 


unto us by the Celeſtial Globe, becauſe upon its 
Convexity are Artificially placed all the Stars 
and Conſtellations, Lines, Circles, and other Ap- 
pearances, In that order and place as they are 
Naturally Situate in the Concavity of that Orb or 


1 


Of the Lines, Circles, & c. Delineated upon the 
Celeſtial Globe. 3 
For the better Underſtanding of the Celeſtial _ 


Globe, and for the more eaſy determinating the 


Motions, Progreſſions, Diſt ances, &c. Of the Hea- 
venly bodies, there are certain Imaginary Lines 
and Circles, conceived to be in the Concavity of 
the Heavens; and therefore Delineated upon the 
Surface of the Celeſtial Globe. 


Of the Equinoftial, 


This is a great Line encircling the Globe, 


equally diſtant from both the Poles ; and divides 


the Globe into two Hemiſpheres : That next the 
N. Pole, is called the N. Hemiſphere ; the other 
next the South, the Southern Hemiſphere. All 
places that lie under this Circle have a Perpetual 
Equinox, that is, days and Nights equal; for 
this Circle, in all- poſitions of the Globe, —_— 

in a Parallel, is half above and half under tha 
Horixon; when the Sun comes to this Circle, 


F which is twice in the Year, he makes the Day and 


42ͤ 
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14 Aſtronomical Deſinitionm. 
Night equal to all the Inhabitants of the Earth, 
wiz. in the beginning of Aries, which with us 
s about the 10th or 11th of Mach; and again 
in Libra, which is about the 12th or 13th of Sep- 
tember. It is divided (as all great Circles are) 
into 360 Parts or Degrees, and each Degree ſubdi- 
vided into leſſer Parts, called Minutes; and every 
Minute into 60 Seconds, and ſo to Thir ds and 


Fourths, if ſuch exactneſs be required. This Cir- 
cle meaſureth the Quantity of Artificial and Natu- 


ral days, hours &c. therefore its degrees are called 
Tempora, times; and is ſome times, upon the 
New Globes, divided into 24 hours, 15 degrees 
to one hour; for 15 times 24 makes 360 degrees; 
and every degree is 4 minutes, for 4 times 15 is 
60 minutes, or one Hour: and therefore uſeful 


in making, and ſhewing the reaſon of Sun-dzals. 
From this Circle to either Pole, we reckon the 


Declination of the Sun or Star, and the Latitude of 
Places : upon this Line alſo we number the Right 
and Oblique Aſcenſions of the Sun and Stars, and upon 
it we meaſure the Longitude of Places. It is the 
ſame Line with the Equator, upon the Terreſtrial 


Globe, only that remains fixed and inmoveable, 
this variable; or at leaſt it muſt be imagined to 


move in the Heavens. 
Of the Motion of the Eguinoctial. 


. Oneof theſe two muſt needs be granted, either 
the Motion of the 8th Sphere or Starry Orb from 
W.to E.upon the Poles and Axis of the Ecliptick, 
or elſe the Progreſs of the Equinoctical points into 


the Precedent Signs. Now that the Firſt is not 


to be admitted appears manifeſtly, becauſe that 


the | 


„ Aſtronomical Definitions. 13 


th. the fixed Stars have not at all changed their 
"ho Situation in reſpect of Latitude: Therefore the 
ain other muſts needs be granted viz. the Motion of 
ep- the Equinoctial: Hence it comes to paſs that the 


re) Stars move not, but are by the Proceſſion of the 
di- Equinox left behind the Equinoctial Colure ; 
and alter their Longitudes. For the firſt Star of 
ind Aries which in the time of Meton the Athenian 
(who lived about 431 years before Chriſt's time) 
was in the very vernal Interſection: But in the 
year 1572 when Tycho obſerved it,'twas found to 
be in 27*, 37/ of Aries, and will according to his 
opinion finiſh its Revolution in 25412 years, which 
is above a Degree in 70 years: of which more 
hereafter. %%% 8 


of the Ecliptick. | 


This is a great Circle interſecting the Equi- 1 
noctial at Oblique Angles in Y and , and declining | | 
from it 23. 300 towards each pole of the World, „ 
ſo that it toucheth the Topics in S and ]; And | ; 
whoſe Poles are Conſequently 239. *30/ from the | 
Poles of the World. This Circle divides 'the 
Globe into two: Equal parts called Hemſpheresthe * 
one Northern, the other Southern, according to | 
their poſition next to the N. or S. Pole of the 1 
J 8 
This -Cirtle is divided into 12 equal parts; 
which are called the 12 Signs, whoſe Names and 
Characters Jide Horizon] called alſo Dodetatemo- 
ria, the Sigus of the Zodiack being marked with 
the Figure, Character and Name of the Sign be- 
jonging to ĩt: and each of theſe Signs are divided 


ato 30 equal parts called Degrees, The whole 
ph 5 


containing 360 . 
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So that when any thing is faid to be in ſich a 


Sign, whether a fixed Star, a Wandering Planet, 


or New appearing Comet, it is Included in one 


of the 12 parts which ariſe from the aforeſaid Di- 
viſion of the Heavens: And ſo in this Tenſe the 


Sun, or the Sun's place is ſaid to be in ſuch a Sign; 
as V, & Cc. by the Greeks, who in their Lan- 


guage calla living Creature C5 or Cache for every 
Sign except one is a living Creature: Others will 
have it ſo called of (#3 Life becauſe the Suns moti- 
on under it procureth Life unto living Creatures. 


Under this Line the Sun and the reſt of thePlanets 


finiſh their ſeveral Revolutions the Sun dire&ly 


under it, but the reſt of the Planets have all of 


them their Latitudes and deviations from this 


Line, by reaſon of which their digreſſions and 


Extravagancies, the Ancients aſſigned the Eclip- 
tick 12 degrees of Breadth : but modern Aſtrono- 
mers by reaſon of the Evagations of Mars and 


the Moon, have added to each fide two 
degrees more ſo; that the whole Latitude is 
confined to 16 degrees which breadth is called 
the Zodiack. 

As all the Meridians deſcrib'd u the Ter- 
reſtrial Globe meet in the Poles of the World, 


So all the Circles of Longitnde, being drawn 
through the 12 Signs in the | Celeſtial Globe, 


meet in the Poles of the Ecliptick ; upon which 


5 Poles, the Sun and Planets move according to their 
proper motion from W. to E. contrary to their 


diurnal- motion on the Dees of the World from 


E to W. 
Thie Uſe of this Circle i is to r unto us the 


place and Annual motion of the Sun: upon it we 


reckon the LOSE of the _—_ 3 and Ar it 
. WG 
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we count their Latitudes. The Year, the Months, 
and the 4 Seaſons of the Year are determined by 
it. And under it we ſee the Defects and Eelipſes 

of the Sun ae Moon. 


Les Has Nie) of the Colures: f. 4 

80 called from two Greek words "Oy or K. 
Ach, Mancus, maimed or defective, and 'oves; 
Cauda, a Tail; becauſe in an Oblique Sphere they 
have ſome part unſeen, as if they were maimed 
or wanting. They are two great Circles cutting 
one another at right Angles in the Poles of the 
World; The one paſſing by the beginning of 
Arie and Libra, two Equinoctial Signs, and is 
thereſore called the Eguinoctial Colure ; The other 
balllng through Cancer and Capricorn, two Sol- 
ſirial Signs, and is therefore called the Solfti- 
tial Colure, from Solſtice, ſolis ſtatio, becauſe the 
Sun ſeems to ſtand. This Colure paſſeth through - 
the Poles of the World, and alſo of the Eclip- 
tick; but the other paſſeth through the Poles | 
of the World only. Theſe Colures divide the 
Ecliptick into four equal Parts, viz. into Aries, 
Cancer, Libra and Capricorn, which are called the 
| Cardinal Points: for: according to the Sun's en- 
trance into them, the Seaton of the Year is al- 
tered; for at the Sun's entrance into V, which 
is about the Tenth of March, till he comes into 
S about the Tenth of June, makes Spring, frem 
thence to about the Thirteenth of September is 
Summer, from thence to y about the Eleventh 
ot Twelfth of December makes Autumn; from ä 
thakce to Y again makes Winter. 


The Graduation of the Colures in the Celeſtia) . 


Globe, i is omitted in moſt Globes. But 


3701. — G | 1 
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if the Equinoctial Colure were graduated SM the 


Equinoctial towards each Pole of the World, and 

the Solſtitial Colure graduated from the Ecliptick 
towards each Pole thereof; the Declinations and 
Latitudes of theStars:TheReſolutions of Spherical 
Triangles, would be much more plain and eaſily 
* by the Globe. 


* 


; of the Tropicks. 1 
tf three Degrees and a half from the 


Equinoctial or the Equator, there are two ſmaller 
Parallel Circles which are called Tropicks, and are 
the bounds of the Ecliptick. That on the North 


ſide of the Ecliptick is called the Tropick of Cancer, 


where the Sur hath the greateſt North Declina- 


tion, and makes our longeſt Day and. ſhorteſt 


Nig bt, which is about the 11th of June. The 


Other on the South fide of the Equinoctial is cal- 
led the Tropick of Capricorn, in which Point the Sun 
hath its greateſt Southern Declination, making 
dur ſhorteſt Day, and longeſt Night; which! is about 
the rith or 12th of December. Jes} | 


. Of the Arctick and AntarQick Circles. 


At the ſame diſtance from the Poles of che 


Po Worlk as the Tropicks have from the = uma 
Circle, and the Poles of the Ecliptick from the 
|  Polesof the World, viz. 23 deg. 30 min. are 
deſcribed two ſmall FParal] el Circles: That near 
the North Pole, is called the Ar&rick Cirrle; the 
Other in the South, is called the Antarctic Circle. 
The Ancient Greek Authors, and ſome of the 
Latine alſo, aſſigned no certain diſtance to theſe 


Circles from the Poles: but made them various 


LA — according to the diverſity of the 
Eleva- 
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Elevation of the Pole, or divers Poſition of the 


sphere ; and therefore defined the Arctic Circle 


to be the greateſt of all thoſe Circles which are 
always in fi ight, and toucheth the Horizon in one 


' Point, and is ſeen all above the Earth; and the 


Antarcticł Circle to be equal ind parallel to it, and 


; lie wholly under the Earth. 


And thus much may ſerve for the Imaginary 
Lines and Circles conceived to be in the Conca- 
vity of the Heavens, 5 74. Fig. VI. Iran! we 
mende to a mi "5 


of the Starry Heaven. 


"This is the woll Noble part as the Universe in 
which (encircling the Terreſtrial Orb at unmea- 


ſurable diſtances) ſparkle the innumerable Lights 
or Stars, in the immenſe expanſion of the Firma- 
ment. Theſe Celeſtial Lights are either fixed e as 


the Stars, or po as : We Planets. 


"os 8 
. \ 4 


Theſe My IA to 3 becauſe they N 
keep (at leaſt to our ſight) the ſame invariable 


diſtance from one another; and from the i 


tick, as if they were ſo, many Lucid pie 1 
in, the Celeſtial Firmament. 0. vo net an 
Of heir SubNlance. 000 8 Y 


110 


| The Opinion of Bhila@phers ons this 


ere Various; Some thoggbt, them to be of afieny 
Nature; Others to be partly. earthy, aud, partly 


fiery: Some conceived, them to be of the game 


Hatter as Exbalations nd i ane * que 
9 
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. ous, partly aerial. Our Modern Aſtronomers 
ſuppoſe them to be compounded of Elementary 


at 
l \ . an wy woes. oa nr tn woah 
— tbo Ht —ͤ ¶M— nt ͤ „ romeo 
oy * g F 
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EY 


Matter formed into fiery Globes, partly liquid 


and partly ſolid ; the liquid being fluid and move- 


able like flame. 


Of their Light. 


. Though many Phylologers have thought their 
Light to be borrow'd from the Sun, yet moſt 
now agree that it is innate, ſhining with their 


own proper Light as doth the Sun: And that as 


the Sun hath ſeveral Planets carried about him, 


ſo alſo that the fixed Stars have other Mundane 


Bodies, like Planets moving about them, though 
not diſcerned by us, by reaſon of their vaſt di- 


ſtance from us. 


_ , of their Scintillation. 2 


The Cauſe of this is variouſly hinted at by ſe- 


veral Authors. Ariſtotle aſſigns the Cauſe there- 


of to their Remoteneſs from our ſight, by which 


they are weakly, and as it were by a trembling 
wearineſs reached to our Eyes. Others aſcribe 


the Cauſe thereof to Refractions, and therefore 
1a, 


that Sirius and Procyon twinkle or glimmer 


more than any of the reſt; becauſe they ne- 


ver aſcend above 45 deg. above the Horizon. 
Some ſuppoſe it to be from their quick and ſwift 


7 


ceives this twinkling of the fixed Stars to be from 


that innate Light they are indued with, like that 
of the dun, ſparkling and caſting forth ſuch quick 


darted 


— 


Motion about their own Axis, by that means ma- 
king a more ſudden Variation in thoſe Radiant 
Objects than the Eye can purſue. Gaſſendus con- 
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darted Rays, as our weak ſight cannot behold them 
without that trembling Paſſion. Hevelius rather 
imputes their twinkling to a Conſtant Evibration 
of Lucid Matter, or à continual Expiration of 
fiery Vapours, or Effuvia from their Celeſtial 
Bodies; in the ſame manner as the Fulgurations 
and Ebullitions in the Body of the Sun. To con- 
clude, in this they are particularly diſtinguiſhed 
from the Planets, which have no ſuch twiakling 
or glimmering Light. 8 


Of their Number. 


9 | : | - © ao 
If we conſider them only which are moſt non 
table and viſible, and as they are reduced to 6 
degrees or ſizes of Magnitude, beſides the Nebu- 
loſe or obſcure, we fall find them according to 
Ptolemy to be 1026. Pliny reckon'd them to 1600. 
Copernicus 1022. The noble Tycho obſerved in 
his Horizon 773; to which Kepler in his Rudol- 
phine Tables added 374, which made 1147. Ric- 
_ ciolus in his Catalogue ſets down 1468. Bartſchius 
tells us that Bayers in his Ur anometria has 1725. 
The Number of Stars obſerved, by Hevelius at 
Dantzick, and Mr. Halley at the Iſle of Sr. Helena, 
were 1888. But if we reflect upon the abſolute 
Number of all the stars, we may conclude them 
to be innumerable. Galilaus tells us, that by his 
Teleſcope he diſcovered in the Aſteriſm of the 
Pleiades above 40 Stars; and in the ſpace between 
the Girdle and Sword of Orion, no fewer than 80 
Sars; and in little more than one Degree's ſpace, 
in the Conſtellation of Orion, above 500 Stars: 
According to which proportion of Galileus's Ob- 
ſervation, there would be found at leaſt 62500 
Stars in that Conſtellation ; whereas by the bare 
f NC C 3 ye 


- 
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Eye, there cannot be deſcerned above 63. And 4 
Antonius Maria de Reitha in his Rudio Sydereo my- i 
ftic. affirms that in the ſame Conſtellation he hath f 
diſtinguiſhed above 2000 stars: So that if the FI 
reſt of the Conſtellations were alſo obſerved, the v 
Number of stars appearing by the Teleſcope, + 
beſides what is diſcovered by the bare Eye, is a 
computed to be above 1020000 $tars, or rather 4 
infinite in Number. : ÞP 

” {2M 

Of their Diſtance. . ; 

| a 

Far remote in this Cerulean Concameration of 0 

Stars, not well known whether in one Sphere or It 
in ſeveral Diſtances , ſome vaſtly remete from "th 
others: So that this Univerſe of the stars, is whol- ſy 
ly undeterminable and incomprehenſible both to of 
our Senſe and Imagination, no Limits thereof be- d 
ing any where to be perceived; for looking with S1 

larger or better Teleſcopes, ſtill more and more ft 
Stars appear: Yet the Earth's Annual Orb had a Se 
ſenſible Parallax to the star in the Head of Draco, D 
which, according to Dr. Hoob's Obſervation, was of 
27% or 30% Seconds in the Winter Solſtice, nigher h 
to the Vertical Point of Greſham - College, than in the 9 
Summer: ſo that the diſtance of the Star from of 
the Earth was 13742 Semidiameters of theEarth's = 
Orb: but whereas that Star was of the Third - 39 

Magnitude, therefore thoſe that are greater and - 
nigher unto us, have alſo a greater Parallax ; fo m. 
that allowing the Parallax of the Earth's Orb to di 
the Stars, to be only 8 or 9 their diſtance from tre 
the Earth will be 28000 Semidiameters of the Hs, 
Orbis Magnus, or 385144200 Semidiameters of O, 
the Earth. Peter Megirlinus Profeſſor of the Ma- hos 


thematicks in the Academy of Baſel, in his tema T. 
8 „„ Mundi 


bag Sit. 205 ⅛ ˙-òw ]ð2ð e ̃ . y ß ]è⅛ OK 


Semidiameters of the Earth; the greateſt being 
altogether uncertain by reaſon of the profundity 
of their Orbs not to be determined. Galilæus 
makes their diſtances 13 046 400 Semidiameters 
from the Earth. And according to Copernicus 


ſuppoſing the greateſt parallax 10% the Diſtance . 


of the Stars from the Earth is, 47 439 $00 Sem 9 
diameters of the Earth: And the Diſtance of t 

Sun from the Earth 1150. Kepler made their di- 
ſtance to be 142 746 428. Vondelinus 604 589 312 


Semidiameters of the Earth; but doubtleſs the 


Diſtances of the fixed Stars, are as divers as thoſe 


of the Planets, and cannot be n out by any 
humane obſervation. | | 


{} n 
* 4 


Wh e gu of ler Magairudes 


3 of prog Soria Stoical Philoſophers 
"—_ that the difference of the Luſtre and 
magnitude of the Stars did proceed from their 


diverſity of Situation, as more or leſs remote 
from. our fight -: of this opinion was Aanili- 
ut, Who gives this reaſon, why ſome Stars in 
Orion, appear more obſcure then the reſt, aan 


quod clara Minus, ſed quod magis alta recedunt. 


Theſe magnitudes are various, according to the | 


C 4 ſuppoſed 
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Mundi Copernicanum, &c. from the aforeſaid Ob- 
ſervation of Dr. Hool, ſtates the diſtance of the 
fixed Stars from the Syſtem of the Planets, 5069. 
- Semidiameters of the Annual Orb; every one of 
which contains 12 millions of German miles: ſo 
that the whole diſtance of the fixed Stars contains 

above 60000 Millions of German miles. Riccio- 
lus tell us of five ſeveral ways of attaining in ſome 
probability, the knowledge-of their diſtances, 
and makes the leaſt Diſtance to amount to 2100 


1 
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x ſuppoſed diſtances of the Earth, ſet down by ſe- 


veral Aſtronomers. Firſt from the Obſervation 
of Riccselus, 12: (5M * ” 

The greateſt diſtance of a Star from the Earth 
being ſuppoſed to be 210000 Semidiameters of 
r 15 Oy 


„ 33932 
The Body Second / Contains 7 1220 


of a Star - Third the Earth's - 292 
of the Fourth ( BOd 7 256 
1 Fifth . 92 

(sixth / "Wh 

1 13 Eo. +3, 

LEY oF Jr6 2 3 

The Dia- Contains / J Apparent/ ** ® 

meter of —theEarth's g 5 r - . 0 
a Star Diameter „ e ee 


But for as much as the Copernicans opinion, 


makes the magnitudes of the fixed Stars, to be 
far greater; I ſhall give you the Magnitude of 


one, of the firſt Magnitude, viz. Srius, and 


one of the leaſt, viz. Alcor, according to Galilæus, 
and Kepler, ſuppofing the apparent Diameter, of 
Syrius to be 18/ of Alcor, 4%, The Parallax 
made by the Earths motion, not to exceed 10% 
and the Diſtance of the Stars from the Earth to 


be 142 746 428, Semidiameters from the Earth: 


of the Earth, according OT © RE 
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and the Di-) 
VVXXaameterof Si. - 
| © Galilans, 82 427672000 rius to con- 4380 
to epler, 1367656371000 Ytain the Di-( 25 50 
UTE, + 5 Ua | 


Earth. 


And the Body of Acer to contain the Body of 
the Earth according 1 PEE 299 


- And the Dia- 


to 


Calau, 9155362688 Jar of el, 2092 
9 Kee: 16000090000 Diameter © 6000 


the Earth. 


Theſe Magnitudes may ſeem ſtrange to ſome; 


| the Inveſtigation whereof is a Work very diffi- 


cult, if not beyond Humane Comprehenſion. 
But for the better Diſtinction of the bigneſs of 
the Stars, they are divided into 6 Degrees of 
Magnitude : The biggeſt and brighteſt are called 
Stars of 'the Firſt magnitude : Thoſe next Infe- 
feriour in bigneſs and brightneſs, are called Stars 
of the Second magnitude; and ſo they gradually 
decreaſe to the Sixth magnitude, which is the 
Smalleſt; except ſome few, which are called oc- 
cult, or Cloudy, or Nebuloſe: And theſe ſeveral 
magnitudes are expreſſed on the Globe in ſeveral - 
Shapes, as may be ſeen in a Small Table placed for 


4 


that purpoſe, on the Celeſtial Globe. 
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Of the | Images or Figures called Conſtellations. drawn 


upon the Celeſtial Globe. 


Dr. Hood tells us, That the Stars were bronght 


into Conſtellations for InſtruQion's ſake : Things 


cannot be taught without Names; to give a 
Name to every Star, had been troubleſome for 
the Maſter: to deviſe, and for the Scholar to re- 


member: Therefore the Ancients have reduced 


many Stars into one Conſtellation, that thereby 
they might the better know where to ſeek them, 
and being found how to expreſs them. 


The Number of Conſtellations by the Ancients drawn 


upon the Celeſtial Globe was 48. viz. 
n the Northern Hemiſphere 21. J. 


Firſt, Urſa Minor, Helice Minor &. Cynoſura 


in Latine; In Arabick Dub Alaſgar, that is to ſay, 
the Leſſer Bear in Engliſh, and Alrucaba which ſig- 


nifieth a Waggon or Chariot; by us call'd Charles's 


Wain made of Seven Stars, four for the Wheels 
and three for the Horſes; that of the Pole-Star 
being the fore-horſe. That Star in the tip or end 
of the Tail is called the Pole-Star, becauſe neareſt 
to the Pole of any other; and in the Year 1700 
will be but, 2 deg. 14 min. from the Pole, and 
will come nearer and nearer to the Pole for about 
400 years, when it will be within half a degree of 
it, and then it will depart from it again for 12706 
years together, till it comes to be within 42 deg. 
42 min. of the Equinoctial, which will be in the 
void ſpace between Draco and Lyra; at which 
time Lyra will be almoſt as near the Pole, as uy 

4 , of Ye 
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pole ſtar now is: And the laſt Star in the ſtalk 
of the Dove s Mouth, will be then very near the 
southern Pole. The two bright Stars in the fore- 
part of the Body, the Arabians call Alferkathan, 
by our Seamen the brightes of the Gaurds. 


2. The Second is, Ce Major, Caliſte Magiſte, 


Lat. The Great Bear, Engliſh ;/ Dub Alacherg, 1 in 
Arabick ; by the [Greeks "Ar! fAize & N,: 


The firſt Star in the back of i it is called Dub. * 


z, and that which is in the flank is called 
Mirae or Mizar by © Scaliger. 1 — lirſt in the 
Tail is called Aliare, and by 

Both theſe Bears are by the Greeks — c cf 
which ſignifieth a Waggon or Chariot. But this 
name doth properly belong to thoſe ſeven bright 
Stars in the Great Bear, by us called Charles's 
Wain, and by the Arabians Beneth Ax, or rather 
Beneſh aſch. And by 
tended by thoſe two Stars in the Bear's Rump, 
you. may find the Pole-ſtar, and alſo the Pole, 
if you fancy the Pole- ſtar, and the next to it to 
make an Equilateral Triangle, - leſs than three 


degrees with the Pole, in a trait Line bet y een 5 


Aliath and the Pole-ſtar. 


3. The Third is called Dees; & Fouge; Grzc. : 


Ah,, Arab. Alanin, and Ras Aben; by Scalighr 


| Ras Taben. Eng. The Dragon. It lies wreathiag 
betwixt the Two Bears, and hath ſtars in every 


one of the 12 Signs: And the role of the . 
tick lies in the midſt of it. 
4. The Fourth is Cepheus, a King of Ethiopia, 


in Arab. Alredaf; it hath one Star called Alde- _ 
 7aimin,' which fignifieth the right Arm. By the 


Phœnicians Phicures > mag is r = wy 
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5. Bootes, Græc. Bubulcus, and Arflophylax, 
Lat. Cuſtos Erymanthydos Urſe, Eng. the Keeper of 
the Bear, Arab. Alhava, that is Vociferator , and 
Alſamech Alramech, that is the Lance 3 Be- 
twixt the Legs of this Conſtellation ſtands a Star 
of the firſt Magnitude called by the Græc. and 
Lat. Arcturus, by the Arab. Alramech or Somech 
| Haramach, by the Heb. called Gnaſch or Aſch, 
which ſi gnifies a Congregating,' or. gathering to- 
getber. 
” 6. The ſixth Conſtellation is Corona Borea, & 
Gnoſia margarite, the Northern Crown, or Ariadnes 
Crown. By the Arabians called Aclilaſche mali, by 
the Greeks E NDH Bigur®, whereof the bri gh- 
teſt Star is called Alphecca, id " Solutio; > by — 
called alſo Adunic. | 
J. Hercules, or Ep, Evonaſt , in Arab. Alcheti hale 
rechabatohę, that is | Inn falling upon his Knees, 
by the Greeks EY, FY Man. In Lat. Ingeni- 
culum, Geniculator, Genuni xu, Saltator, Niſus, or 
Ni us: That Star in the Head is called Ras A. 
cheti, or Ras-Algethi ;, another in the Arm is cal- 
led Marfic ; and the laſt in the Arm is called 
 Mazem or Maaſs im, which ſignifieth Strength. 
8. Is the Harp, Lat. Lyra & Vultur Cadens; in 
Arab. Scaliaf, and Alvakah, that is Cadens Græc. 
ee xv; The bright Star whereof i is called 
Lucida Lyre, by Alphonſus, Lega. 
9. Is Cygnus, 2 Gallina, Olor, Milvius 00 
che Hen, or Swan; in Arab. Aldigaga and Altayr, 
wiz. the Hying Yultur, in Græc. kb - Oe One 
Star whereof is called in Arab. Deneb Adigege, 
the Tail of the Hen, and alſo Arided. In the year 
1600. a New Star appear'd in the Breaſt of the 
Swan, of which Kepler writ a Tra&, after.it had 
continued in the ſame place 6 Years; being a Star 
about the third Magaityde. 10. Is 
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10. Is Caſſiopeia, the Mother of Andromeda and 


Wife of Cepheus; in Arab. Dhath Alcurſs, the Lady 


in the Chair. In the year 1572. there appeared in 


Caſſopeia a new and great Star of the*firſt Magni- 
tude in Novemb. the 11th,which laſted 11 Months, 


of which Tycho Brahe writ a large Volume. And 
others that obſerved it moſt accurately could not 
perceive it had any Parallax at all, nor diſtinguiſn 


any difference betwixt its true and apparent place. 
One Star in this Aſteriſm is called Scheder by Ab 
phonſus, but by Scaliger Sedir, viz. a Breaſt. 

11. Perſeus, in Arab. Chamil, Ras | Algof, vix. 
bearing the Head of Meduſa, or Caput Gorgonis, 


That Star which is on the top of his left hand is 


called in Arab. Ras Alpof, and in Hebrew. Roſch 


baſſatan, the DeviPs Head. That which is the 


7th in Number, is called by Alfonſus Alchcemb 
for Alchenib, by Scaliger Algeneb, which ſignifies 
a Side. | Hom = + 30 Fra 


: + 
1 
* 


12. Auriga, the Wagoner; Bellerophon, Fail? 
| thonius, Oſilochus, Heniochus, Hippolyrus ;, in Greek 


Hy; in Arab. Roha, © Memaſſich Alhanam ; 


The bright Star in the left Shoulder is called in 


Græc. Aię Capra, © Hircus, & Capella, a Goat; in 
Arab. Alhajok, or rather, Alatod teſte Scaliger. 
And the two which are in his left hand are called 


*Egrxor, FHlædi, & Agni the Kids, in Arab. Saclateni, 
or rather Sadateni. 21 ir r 
13. Serpent arius, Aquitenens, & Anguiger, the 
Serpent Bearer, in Arab. Athava & Haſalaugue. In 
October the 6th. Anno 1605. there appeared a new 
Star in the foot of this Conſtellation, being about 
the third Magnitude, and diſappeared in February 


Fd 1% 4, 20 BG AY 


the year following, of which Kepler alio.writ:a 


Book; to which the more curious may have a re- 
cCourſe for further Satisfaction. 


\ 


hor 7 +) | 
14. Is 


. : 3 
7. 
i 
R __ 
e 
9 
1 
g 4 7 
A 7 
=. 
4 1 
1722087 
Witt 
r 
y 11 f 
1 
11 
Ai 
* 
: man 
i 
_ 
ln 
1 
9 
1 1 
_ 17008 
1438 
4 I 
11 1 
1 
3 
8 > 
158 ö 
N 1 * 
1 
on 
357 
1 
0 
1 1 
17 
8] 
1475 
— 
; L 
p 1 
ts 
S i 
8B 
1 [ 
; 4 
3 
r 
1 
14 
11 
y 
| > Ft 
l 6 7 . 1 - 
. * 
Y Pp * * = 
Y $M 
1 "Im 
T1 
; 
77 
7 + & 
. © 
1 
5 
. 1 
i 
- if 
U > 
1 
= 1 "4 
* 
a 
bu 
2 oY 
f 
g : 0 
5 vs 
_+ 
x: 2 
3 1 = 
* 
9 55 +I 
| 48 
133 
i 1 
* "= 
1 9 
1 5J 
e 'T ; 
; 4 
wo 
4 
5 
1 19 
4 LE * 
* 1 
1 
| 
A] 
|; F 
4| „ 
5 
i 
Y Et 
8 73 
2 5 
* * 
8 | * B 
1 
1 
4 
. 5 
8 4 


* 5 
1 
* 


f This Aſeriim was ancientiy belong- 
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4. Is Serpens, Anguilla & Anguis, & Ochiuchi, 

in Arab, Albafa, Græc. 005 EVA s. ; 
15. Sagitta, 8 Telum., the Arrom or Dart z in 


Arab. Alſe ſham & Ituſe, which Grotius mne Is. 


| derived from Orrs. 


16. Aquila, Vultur Volans, the Eagle or Flying 


Grype, or Vulture in Arab. Altayr, © Alhaakkab. 
(137. Autinons, or Ganymedes, ſo called by Ha- 


drian the Emperour, in memory of his Minion 


called Antinous. I find it not mentioned in the 
Ptolemean Tables ; fo that anciently it was 
— ſo many uaformed Stars belonging to the 
Ea 

ag. Dope, * bz * Arionis Fetter, 
Gree. adi, Arab. Aldelphin.. 

19. Equiculus, the little or leſſer Horſe, Ser 
Equi Equiſextio, Hinnulus in Arab. Kataat Alfa- 
vas in Græc. TlgJoun "Inns, as it were the fore- 

part of a Horſe cut off. 
20 Pegaſus, Equus. Wn , Equus e 


Equus V. Slams, Egquus bornus, the Hlying or Win- 


ge Horſe; in Arab. Alfaras. Alathem ;, the Star on 
theright Shoulder, is called Almeukeb, by us Mar- 
Keb, and alſo Seat Alfaras, & Brachiu: Equi; and 
that in the opening of his Mouth, is called in Arab, 
Enif Alfaras, the Noſe of the Horſe. | 
21. Andromeda, Avgyidv, in Arab. . 
Almaſulſela, viz. the chained Woman : That Star 


an the Sind is of the Second Magnitude, and is 


called Adirach in Arabick : By Scaliger Mix ar. 
And that in the Southern Feet is called Alamac, 
or rather Almaac, viz. Sock or Buskin. 
1403 Triangulum, the Triangle; in Arab, Ann. 
taleth, & Mutlathum, viz. Triplicity. 
23. Coma Berenices, Cincimus, Khνi⁰ Becty inns E 


ing 


1 a% 


ee 


„ i. 2 tes i. a bf 


ichi,; ing to e of a But aon the Mathe- 
5 matician in favour of Prolemy and en Cor i | 

; in have it called Bereniec: 30 Hair. beo | | 

8 is % glg , 

07 rhe. 12 Signs or. Conſtellations of the: Zodiack, | 

au firſt of rhe Northern Signs. S 

723 6 A 2 W . 14 an Aro >. 4 14 . 5 

The Firſt i is Aries the Ram; D gallus 
Græc. Keb, in Arab. Mihimel. The moſt no- 
ted Stards that in his Ear of the third Magni- 
tude, from which . e ee the Pro- 
ceſſion af the Equinoctial. RIF 

vs The Second is Taru, the Bull; Pettor Europe, 
Arab. Mor, or Ataur. That Star i in the Exe, 
was called by the Arab. Aldebaran, wiz: a very 
bright Star, &. Hain' Aber, the Bulls Eye, by 
the Nmans called ang Thoſe 3 Stars in 
his forehead repreſenting: the Letter V. in Lat. 
called Sedcula or Hynden ; by the Greeks Tec, 
or Vc, There are alib a Companyof Stars 
on the Back of the Bull by the Greeks called 
the Pleiades, Atlantialen, By the Lat. Fergilliæ, 
by the Arab. Atauria, by us rhe Seven Stars, or 
the Brood Hen. 

IE The Third is Gemim, the Ting g in Arab. 
Algenze," Cuſtur &. Noll, Apollo & Hercules, 
3 the Arabians or Chaldeans call it Apel- 
. dar, & Abracalens, . for HAphellan , & Graleut 
wee Scaliger : That Star in the Head: gh. Palux, 

is called & Heu, e iet 

The Fourth is Cancer the craleg in Arab. 
Alſart un: Three Stars ba: this Conſteilatien , 

tho ſinall, are not uncelebrated by the Þaets , 
one in tlie Breaſt called Praſape, in Arab. 2fel- 

0 1, the Crib or Stall the other twolatt the 

5 n & Gern 2:1 | 

*The I 
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* The Fifth is Leo, in Arab. Alaſed or Alazer, 
ſaid to be the Lion which Hercules ſlew in the 
Nemæan Wood; It hath two Stars of the firſt 
Magnitude, the one called Cor Leonis, Regulus, 
_ Baotxiouos Grec.' Kala Alaſed & Caib. Alar et, the 
Heart of the Lion. The other in the Tail of 
the Lion is called Deneb Alazet, or Alaſed Arab. 
Lat. Cauda Leonis; The Tail of the an by 
Alfraganus is called Aſumpha. 
M The "Sixth Virgo, the Virgin ; Arab. Eladari, 


Virgilio, Aggino, & Erigon ; by others, Aſtræa 
Prævindemiatrix, mgm, meawyng;) Almace- 
dir, Alaref. Aratus calls her the Daughter of 


Aſcraus, & Aurora, others tells us ſhe was For- 


tune, or Ceres. Others ſay ſne was Pantheon 
the Daughter of Apollo: Of the Stars in this 


rl _ Aſtetiſin, there is one in her ht hand called 
w"_ by the Arabians Sanbale & Hazimeth Albacel, 
which ſignifies an Ear, or handful of Corn; 


in Græc. nix, calld: alſo Alcimon, alace Aal 


mech, Vulgo Spica Virginis, & Ariſta: Sacra.; 


The other! in her Wing is called N 3 


Atebe, à Gatherer of Grapes. .c mT 


| [ ET Of _ Conſtellations of the Southern emiſphere 
{18 aud firſt of theſe. 5 the — 


1 FEAT, _ 5 22090 9 


= 8 Seventh is Libra 5 Ju gum, Zuyes . 


th Ballance. Mr. Hews tells us, that this Con- 


ſtellation was not anciently reckoned among 


bing the Scorpion of her Claws, tranſlated the 
ſiame to Libra, and made up the Number of 

the Signs; whence the Arabians call the North 

Ballance Zubeneſchi Mali, in Greek wil Böge: O, 


5 nubi, 


the Signs; till the later Aſtrononiers rob- 


the North Claw ; And the South Ballance dv 
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and that in the end of the Tail is called 4 

* „ or rather Leſath, which i gnifieth Sting of any 

I Venemous Creature: It is alſo called, Schom- 

lel, which Scaliger thinks, by Tranſpoſition of 

1 Letters, is read for Meſclek, which figniſies the 
| bending of the Tall. 

7 The Ninth is Sagitarius, Kuni Aftentns, 
in Gr. Torn, the Archer; in Arab. Eleuſu, or 
Elcauſia which fi gnifies a Bow. 
vw The Tenth is Capricornus, the Goat; in Arab. 
Agecli; That Star in the Tail is called Deneb 
Agedi, 'the Tail of the Goat. 

2 The Eleventh is Aquarius, Ganymedes, Hyreea- 
prales, pe Waterman; in Arab. Eldelis, which 

FM i gnifieth a Bucket to draw Water in; in Gr. 
: TN: * The Tenth Star of this Conſtellation 
in dextra Tibia, is called in Arab. Sheat, which 
ſignifletn an Arm; and that Ultima In ul 
ſiane, is called Fomahant. 

X The Twelfth is Piſces, the Fiſhes, in Arab. A. 


"Jour Linum or Nodus, is BY. which Joyns 
the Fiſhes. | 
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by: 1 We ipod W Nö,, the 2 or 24:5 1 
1 Zan Aliemin, Libra dertra, The right hand or A 
ſt Southern Ballance. 9 
* * The Eighth is Scorpio, the N Arab. 4 j | 
IS latrab or Alacrab : that Star in the Breaſt i is called 1 
- 1” Relebalacrab, that is the Heart of the Scorpion; 1 


of the Conſtellation of the Southern leur, 
wach are without the er  2fl3 bo 


N 
*) 


"The Firſt is Cine, Bala, Pi ere, the Will 
the in Arab. Elkaitos;, One Star is called Me en tar, by 
125 Ty Monkar Ell the Þ Noſe or Snout öf 

| the 
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the Whale: Another called Boten-Elkaitors, the 
Belly of the Whale: And a third, Deneb Elkaitos, yo 
the Tail of the Whale. 7 
21. Orion, the Warriour ; by the Greeks 'Qpior, | 
by the ancient Romans, Fugula ; by the Arab. A. f 
Jugia, & Agibbar: The firſt ſignifieth, a bold or \ 
far Fellow; the latter, a ſtrong Man. or Giant. j 
There is mention made of Orion in Job, chap. 9. y 
ver. 9. ch. 38. v.31. and in Amos g. v. 8. where x 
the Word ia the Original is Xeſi, which lignifieth WM \ 
. Madneſs, Rage, and laſtability. When | this 5 
Conſtellation riſeth with the Sun, it cauſeth great 8 
5 ſtore of tempeſtuous Weather in all Places; and 
anſwereth to the Arab. Word Aſagia, whence 


1 
ſtiled by the Poets, Nimboſus, & Aquoſus Orion. © 
That Star in his right Shoulder is called Jed Al- 

geuce, or Bed Elgeuse; That in his left Shoulder | 
is called Bellatriæ, the Warriour; 5 That in his of 
left Foot is called Rigel! Algeuze , or Algibbar. ſig 
There are alſo. Three Stars in his Girl, called WM &C& 
the Ladies Wand, or Golden Yard; Three ca 
more in the Sword, vulgarly called, thy Ell, di- G 
rely pointing to the Girdle; both which are 80 
| very remarkable. 5 1 
3. Eridanus, Nilus, Fluvins, in Gr. mne; : Af 
in Arab. Alvahar; that is, 'the River. The | Eg) 
Nineteenth, Star is commonly called in Arab. An- me 


 getenar, by Scaliger rather Anchenetenar, which 
fignifies the Winding or Turning of a River: 
_ the 29th is called, Beemim, or rather Thee- 

x, which ſignifies any two joyned together: 

„ And the laſt Bright Star in the end of it, is called 


Acharnahan, that is, behind, or at the end of the and 
W and is commonly called Acarnar, or A.- this 
chernar. in r. 

4. Lepus,. the Hare; Arab, Alerneher Cr lep. 2 Ct 
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8. 1s Canis Major, the Great Dog; Lelap Al- 


cheleb, Alachbar, & Alſahare 3 & Alien tha; 3 


Arab. that is, the right Hand, or Southern Dog: 
The name Alſahare, which is "ſometimes written 
Scera, Scaliger thinks it derived from an Arabick 
Word, which ſignifieth the ſame that T/goneCie 
in Greek; a Diſeaſe that Mad Dogs are troubled 
with all. Grotius doubts whether it ſhould not 
rather be Elſeiri, and ſo derived from the Greek 
Word Rig. That Star in the Mouth is called 
Sirius, in Arab. Gabhor, or Ecbar; the brighreſt 


Star in the Heavens. 


6. Canis M nor, Cunicula & Antecanis, in Greek; 
Tiewwer, Arab. Alcheleb Alaſgar ; that is the Beſſer 
Dog. Alſo Lebe and corruptly 
Algomtiza, the Left Hand, or Northern Dog. 

7. Argo Navis, the Ship ; Greek Af Araki. 


| Allepbin or Sephina, called alſo Markeb, whick 


ſigaifieth a Chariot, in Gr. Ach $4x@ams; d Sea 
Chariot. It has one Star of the firſt Magnitude; 
called | Canopus, in Arab. Sohel, or Syhel, by the 
pr: k, by the Heb. Cheſil, "reſte Gerd ee, 
ut Arius Montarus makes Orion to be Cheſet:: . 
8. Hydra, or Hydrus, in Arab. Alſagat h, of 


| Aſuja, which i ignifieth ſtrong or friobs., The 


Egyptians call'd it Nilus, teſte Theon, in his Com- 
ment upon Aratus. That star in its —_ is 
called Alphart, by us, Cor Mara. 


10. Corvus, the Crow, "Algorab, Arab. been 
11. Centaurus, the Centaur; called alſo Typhit 


and Chiron, in Gr. N In the hinder Fer ef 


this Conſtellation, are a company of Stars which 
in regard they appear to the Mariners in form! 6f 


a ANY: are called the Grofers, Near this:.Gom- 
Do 2 ſtellatiou 


9. Crater, the Cuy; in Arab. Albating 5 Ellie, Lo 
which ſignifies a Goblet, or ſtanding LO 4400 


i - —* -” — 4 — 
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ſtellation there are ſeveral unformed stars, Which 
in the year 1679. Mr. Edmund Hally, in memory 
of Charles II. King of Great Britain, &c. who was 
preſerved by his Hiding in an Oak, reduced them 
into a Conſtellation, and called it Robur Caro- 
linum. | 


12. Fera, the Mild Beaſt, call'd, in Arab. 1 


ſignifying a Lioneſs; and A. ubabh, that 1s, a 
Wolf, orother ravenous Beaſt. 
13. Ara, or Thuribulum, the Altar or Cenſer, 


in Arab. Almugamra. 


14. Corona Auſtralis, the Southern Crown, in 
Arab. Alachil Algenubi. 


135. Piſcis Auſtrinus, the Southern Fiſh, in Arab. 
Aha Algenubi The bright Star in his Mouth, is 


called Phom Abut ; that is, the Mouth of the Fiſh, 
now called Fomabant. 


There are yet upon our new Globes depicted 
Twelve Conſtellations more, polited about the 
South Pole, which were firſt added by Frederick 


\Houtman, inhabiting on the Iſland Sumatra; who 
_ obſerved the Longitude and Latitude of thoſe 


Stars, and reduced them into Conſtellations, and 
named them as follows: 


The i. Grus, the Crane 2. eis; 3 3. Pave, 


the Peacock; 4. Indus, the Indian with a Dart in 


his-hand ;, 5. Taucan, the American Gooſe, or Bra- 
ſilian Pie; 6. Dorade, the Golden Fiſh, or, Gilt- 
_ Filh 5 7. Piſcss Polans, the Flying Fiſh; 


e Southern Serpent; 9. The Came- 
| — Frye F Ind 


Fly; 11. Avis Indica, the Bird of 


Paradice 7 12. Triangulum, the South Triangle. 


There are alſo Two other Signs added to the for- 


op thorn 6 vix. Noahs Tt 
an 


inferreth Cruelty, &c. 
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and the Phœnicopter, or Bittour; by the Spaniards, 
Hamengo. Theſe were ſince obſerv'd and rectified 
by the Ingenious Mr. Halley. = 


There be Three ſeveral Reaſons which induced the An- 


cients to bring the Stars into theſe Shapes. 


| Firſt, Theſe Figures expreſs ſome Property of 
the Stars; as thoſe of the Ramm to be hot and dry, 


for ſo is the Ramm. Andromeda Chained, betoken- 
eth Impriſonment; The Head of Meduſa cut off, 


ſignifies the loſs of that Member. Orion, with his 


terrible and threatning Geſture, Itnporteth Tem- 


peſt, and terrible Weather. The Serpent, the 
Scorpion, and the Dragon, ſignifie Poiſon. The 


Bull infinuateth a Melancholy Paſſion. The Bear 


Secondly, Some of the Stars, if not preciſely 


yet after a certain ſort do repreſent ſuch a Figure; 


and therefore ſuch a Figure was aſſigned them : 


As for example, The Crown both N. and S. The 


Scorpion and the Triangle, partly repreſent the 

Figures which they have. 
Thirdly, It was for continuance of the Memo- 

ry of ſome notable Men, who either in Regard of 


ſome worthy Deeds had well deſerved of Man- 
kind; as Hercules, Perſeus, &c. e 


3 Who was the firſt Author of theſe Conſtella- | 


tions is uncertain z we received them from Pro- 
lemy, and he received them of the Platonicks 3 
ſo that their Antiquity is great. Thyeſtes the 
Brother of Atreus, is ſaid to have invented the 


Conſtellation of the Ramm. In the 38th Chapter 


of Job, there is mention made of the Pleiades, 
Orion, Arcturus and Aaxxaroth, which ſome in- 
5 D 3 terpret 
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terpret the 12 Signs. Fob lived in the time of 


Abraham, as Siderocrates maketh mention in his 
Book, De commenſurandis Locorum Diſtantits. 


Of the Via Lactea, or Milky Way. 


This is a broad white Circle that is ſeen in the | 
Heavens, and is deſcribed between two Tracts of : 


{mall pricks, running through ſeveral Conſtella- 
Lions round the Globe. It is cauſed by a great 
Number of little Stars conſtipated in that Part 
of Heaven ſo ſmall and thick, that we can per- 
ceĩve nothing but a confuſed Light. About the 


Southern Pole are alſo diſcovered two white 


Spots, ſeeming to be only two white Clouds, be- 


ing a pale Aſſembly of very ſmall Stars, as in 


the Galaxy or Milky Way; which are more clearly 


diſcovered by the Teleſcope, otherwiſe incon- 


Picuous to our Eyes. 

Stella Nebuloſa is nothing but a Congeries of 
ſmall Stars, as the Nebuloſa of Orion's Head hath 
21 ſmall Stars: That of the Manger calld Preſepe 
in the Crab, conſiſt of more than 40, &Kc. 
All the Stars are found increaſed or increaſing 

in Longitude about 51/ 48” per Ann. and make a 
Revolution in about 2700 years, which is cauſed 
by the Preceſſion of the Equinox, from which their 
Longitude was wont to be rgckoned, and not by 


any Motion of their own: yet many, if not moſt 
of the ſmall Stars, are found to move, ſomewhat 
change Scituation and Magnitude; nay, ſome to 


have their Revolutions of Appearing and Diſap- 
appearing in exact ſpaces of time; as one in the 


_ appears ſometimes of the third Magnitude, 


Breaſt of the Swan hath a Revolution of about 
20 years; Another in the Whales Neck, which 


The 


f 


is 
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The Period of whoſe Revolution from its greateſt 


appearance to its leaſt, is about 333 days; but 
the time from the firſt Moment of its appearing 
firſt of the ſixth Magnitude, to the day it comes 
again to the ſame Magnitude is about 120 days; 


and the time of its duration at its greateſt: Mag- 
nitude is about 15 days. Another in Andromeda's 


Girdle. And another about the Swans Head, viz. 
a little beneath ir, among the Unformed, whoſe 
Longitude is 1?, 52/, 26” and Latitude 47, 25/, 
22// North, which finiſneth its Revolution viſi- 
fible, inviſible, increaſing and decreafing as that 
in: the Neck of the Whale ; only that makes its Re- 


volution in 11 Months, this in 10; alſo this ri- 
ſeth to its greateſt Splendor, viz. to that of the 
third Magnitude, and falls from its and riſe again 


to ĩt in one Month's time; which is a very ſtrange 


Phenomenon. 


There are miſſing two Stars of the ſecond 


Magnitude in the Poop of the Ship, and near the 


Great Dog, which after the year 1668. were not 
to be ſeen. Above 100 Stars are found thus 


Moveable by accurate Obſervations, which have 
been moſtly made of them ſince 1664. which 


makes ſome alter their Opinion, That new Stars, 


or Stars new appearing, are the weaker intention 
of Nature, and when they diſappear they ſuffer 


a Diſſolution. A little time more will manifeſt 


more of this, Er videbitis Cœlum apertum. 


Of the Planets. 


The wandringStars orPlanets which are in num- 
ber Seven, viz. Saturn, Jupiter, Mars, Sol, Venus, 
Mercury, and the Moon: They are eaſily known from 
the fixt Stars, the Sun and Moon, by their great and 

„ | D 4 _. " yviſhle- 
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| | viſible Light; Saturn for that he is of a dull Lea - 


den Colour; Jupiter, becauſe of his Splendidneſs 


and Azure Colour, being a large and bright Star; 


Mars, becauſe of his Red and Fiery Appearance; 
Venus, by reaſon of her great and bright Body, 
appearing bigger than any Star in the Firma- 
ment : And further obſerve, that ſhe is always 
ſeen a little before Sun-riſing, or elſe preſently 
after his Setting ; from whence ſhe obtains the 
name of Morning or Evening Star; As for Mer- 
cury he is ſeldom to be ſeen, by reaſon he is ſo 
ſmall and follows the Sun ſo cloſe, that his Body 


is wholly obſcured, unleſs at the very time of his 


greateſt Elongation from him ; The Planets are 
alſo known from the fix'd Stars by their not 
Twinkling. As for all the Planets (except 


the Sun, who is always found in the Ecliptick) 


they very often ſhift and change their places (the 
Superior, ,viz. Saturn, Jupiter, and Mars, not ſo 
often as the Inferior, viz. Venus, Mercury, and 
the Moon) being ſometimes found on the North- 

fide of the Ecliptick, at others upon it, and 


ſometimes on the Sonth-ſide thereof; hy ręeaſon 


of which Alteration, they are never incerted on 
an Artificial Globe, only their Characters are 
follows: 1 5 
Saturn h, Jupiter T, Mars &, Sol O, Venus Q, 
Mercury , the Moon C; alſo the Earth G. 


ſometimes figured on the Horizon, and are as 


„ 


Having thus given you a brief Account of the 
ſeveral Hypotheſes, and of the Explanations of the 


Lines, Circles, &c. of the Globe or Sphere, it 
will be convenient now to ſhew you the Uſes 


thereof, in the Solution of Problemg of divers 
Kindes: in the performance whereof, 1 ſhall be 


hoth brief and plain. And 


5 i \ 
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And whereas I formerly aid, that divers Pro- 


hlems may be reſolved upon either Globe, it 
being in any polition whatſoever (which will 
_ plainly appear hereafter) yet it will be more con- 


venient to have the Globe fitted and accommoda- 


ted with all its neceſſary Appendants before you 
make uſe of it. And therefore my firſt buſineſs 
ſhall be, to ſhew how to fix and ſet the parts of 

the Globe together, fit for uſe in any aſſigned La- 
titude or Part of the World: and this I call 


Reffifying o 4 the Globe. 


— 


5 


Ho to Recife G1 OBES, 5 
them for Uſe in any Latitude or 


Place of the World. 


Eing provided of a pair py Globes, the Me- 


| ridian, Horizon and Hour-circle truly tur- 
ned and divided; alſo the Ball truly hung, and 
the Meridian and Horizon (in all Poſi tions) cut- 
ting each other at Right Angles, the Papers truly 
joyned in their Paſting, &c. you may proceed to 

5 Emmy them in this manner 


1 put the Braſs- Meridian into oh two Niet 
that are in the North and South- parts of the Ho- 


rizon; the Graduated or divided part thereof to- 
wards the Eaſt-point, and the blank or plain ſide 


of the Meridian towards the Weſt-poiat of the 


Horizon ; and. let the Meridian reſt in the Notch 


Which Is in the foot or bottom of the Horizon. 


| | 
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2. Place the Hour- circle about the Pole, ſo 
that the Hour - lines of 12 and 12, do lie directly 

over the Eaſt or Graduated ſide of the Meridian, 
and that the point of the Axis do paſs directly 
through the Centre of the Hour- circle; ſo ſhall 
the two Twelves, one of them repreſent 12 at 
Noon, and the other 12 at Midnight; and the 
two Sixes, the one 6 in the Morning, and the 
other 6 at Night. Then put the little Index or 
Pointer upon the Axis, ſo that it may move as 
you turn the Globe about, and ſo is your Hour- 

Circle Rectified. 7 


4: Elevate the Pole of your Globe (whether 
the North or South-pole) according, to the Lati- 
tude of that part of the world you are in: as for 
Example, for London, whoſe Latitude is 51 deg. 
30 min. North; (the Meridian being in the 


Notches of the Horizon, and alſo in that in the 


foot of the Frame, as is before directed,) Move 
the Meridian up'or down in the Notches, till you 
find 51 deg. 30. min. of the Meridian to touch 
the upper plane of the North-part of the Hori- 
Zon : for then is your Globe ſet to the Latitude 
of 51 deg. 30 min. | 


5. For the ReQifying of the Quadrant of Al- 
titude, this alſo muſt have reſpe& to the Lati- 
tude: Wherefore, the Latitude being 51 deg. 
30 min. count 51 deg. 30 min. upon the South- 
part of the Meridian, from the EquinoRtial-circle 
towards the North (or elevated) Pole; and put 
on the Nut which is at the end of the Quadrant, 
ſo that the edge of the diviſions of the Quadrant 
may lie directly under the degrees of the _ 

| 9 OED 5 | i C, 
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tude, viz. under 51 deg. 30 min. And then fcrew 


0. the Nut faſt ; and ſo is the — of Altitude | 
y rectified alſo. 8 | 
1 

y Theſe are the four vrindipel REFS that almoſt 1 


in all Caſes muſt be rectified: for the Circle 
Dialling and Aſtrology, and therefore it is not 


when there is occaſion for it, you muſt recti- 
fie it as followeth. 


1 6. The two ends of the W ot this Cir- 


points of the Horizon ; and it is to move up 
and 'down between the Meridian and the Hor 
zon, and there to be fixed or held at any ac- 
quired Place. 6 


hy 4 


of Poſition, that ſeldom comes in uſe but in 


uſually Made or Sold with the Globes; but 


cle are to be placed in the North and South- 


4 
— * — — — * — — = — — 
_— 2 — — — — — — — — NL Sa Fa. M8 ys — — »- I — 2 
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Marc 

—ä Earn = — — — July 
. 5 | 5 Septe 

8p R O B. L E oo” Nov! 


The day of the Month known, either according to the 
Julian or Gregorian Account, to find the Sun's 
place in the Ecliptick. : By | 

 ClEeck the Day of the Month (in either Ac- 
| count) according as you RF thera placed 
in the Kalendar, and right againſt it, in the 
innermoſt Circle next to it, you ſhall have the 
Degree and Minute in which the Sun ſhall be that 


Day at Noon. 
EXAMPLE. 

Let the Day propoſed be the 18th of Otfober, L 
(in the Julian, or the 28th of October in the Gre- the 
gorian Account) which is St. Luke's Day : Find gair 
this Month and Day in the Kalendar, and right Jun. 
againſt it (in the innermoſt Circle) you ſhall find whi 

5 Deg. 32 Min. of Scorpio, in which Sign and -” 
Degree the Sun will be upon that 18th or 28th of $3] 
A AS _ © 

In like manner, upon the 24th of April, (Ju- 4th 


lian) or the 4th of May, (Gregorian,) (which is 

all one day) the Sun will be found to be in 14 

Deg. 32 Min. of Taurus. And ſo of any other 
. | 5 Day, 


at 


| 4th 0 Tanna, (G "POT; 
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Day, as in the following Table, which ſheweth, 
that _— | 


Jul. Greg. 
Fannary 7. 17 f 
February 12 22 I 
March 6; 3 Apr. 30 The Sur's place 
May 6 26 at Noon will 
Fuly 27 Me be in 
Seprember 3 13 EE 
November 5 wy 


PROB. 11: 


By an the place of the Sun in the Ecliptick, Us 


Day of the Month in either of the Accounts , ** 
obtained: As followerh, 


Eek the Sign, Degree and Minute: in Eich 
the Sun is, in the innermoſt Circle of the 
Horizon; and right againſt it, you ſhall haye the 
Day of the Month in both ACOG x | 


EXAMPLE. 


Let the Sur be in 24 Deg. of Gemuni A lock i in 


the innermoſt Circle for the Sign Gemini, and a- 


gainſt jt in the Kalendar you ſhall find the 4th of 
June, (Julian,) or the 14th; of June, ( Gregorian, : 
which is the Day of the Month. 

In like manner, when the Sun is in, 14 Deg. 


$3 Min. of Capricorn, the Day of the Month will 


found the 25th of December, Julian,) or the 


. ; I - 5 1 


* R © Gy 
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P R OB. II. 
The Latitude (51 Deg. 30 Min.) and the Sun's 
ng the Ecliptick (v:z.) in 29 deg. of Taurus 
being given, tofind _ ; 


(EI) <C Or Wa, ST Y _ . . g . 
©. The Sin's Declination. 


Defini- Nie Sun's Declination is an Arch of the 


tion.] Meridian, comprehended between the 
Egquinoctial Circle, and that point of the Ecliptick in 
which the Sun is. Ms 5 
Practice. ] Bring the 29 Deg. of Taurus to the 
Braſs-Meridian; then ſhall the Degrees of the 
Meridian contained between the Equinoctial and 
this point, be 20. So that the Declination of the 
Fun is 20 Deg. North, becauſe the San is in 4 

Northern Sign. . 


In like manner, 


deg. min. | 
6 oo North. 
a2 11 J19 oo South. 
befound to be 372 39 South 
oe 16 50 North: 
PROB. W. 
The Sun's Amplitude. : 
Deſini- . Amplitude, is an Arch of the Hori- 
tion.]J 1. Vn comprehended between the Eaſt or 
Weſt-points thereof, and that point upen which the Sun 
doth Riſe or Set. or „ | ; 
5 Practice. 


* 


ri 


ſuch is 


n n | 47 


 Pratice.] Bring 29 Deg. of Taurus to the Ho- 
rizon, and there you ſhall find 33 Deg. 20 Min. 
to be contained between that, and the Eaſt or Weſt- 
point, towards the North, becauſe the Sun is in a 


Northern Sign, that is very near the North-Eaſt 
by Eaſt Point of the Compaſs, as appears by the 


Points upon the Horizon: and that is the Am- 


plitude. 
And in like manner, | 
deg. min. „ N deg. min. 
WhenC 16 oo & ne guns Am- 26 oo North. 
the Sun J25 oo m. plitude will be C30 30 South. 
is in Y29 oO x 9 from the Faſt ( 17 30 South. 
d&z. £23 00 C5 Welt found J 9 30 North, 
RUF 8 
The SU 0's Right Aſcenſion. 


Dell He Right Ae of the Sun, or of 4 


tion.. Star, is that Arch of the Equinoctiat 5 


which 15 "contained between the beginning of Aties, 
and that point of the Equinoftial which comes to the 
Meridian, with that point of the N in which 


the Sun or Star is. 


Practice. ] Bring the 29 ho of Thin to pi 
Meridian; ſo ſhall you find Lupen the Equino- 
dun 56 Deg. 50 Nin. to he contained between 
the ce S Aries and the Meridian: And | 

the 8%n's Right Aſcenſſon when, he is in 
the 29 Deg. of Tau. 


Ia 
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% j 


In like manner, 
| "... . Meg» Mills F 
0 C16 oo K CThe 8s) 138 26 
When the Sun J25 oo m. Right Af. 232 38 
is in deg. 29 03 ) cenfion ( 329 30 
> 13 06 FC, will be 


* 


„el 
The Oblique Aſcenſion. 


Defini- Ie Oblique Aſcenſion of the Sun, or of 4 
tion.] Star, is that Arch of the Equinoctial 
which is comprehended between the beginning of Aries 
and that point of the Equinoctial which comes to the 
Eaſt- point of the Horizon, with that point of the E- 
 cliptick in which the Sun or Star is. 5 
Practice. ] Bring 25 Degr. of Taurus to the Eaſt- 
ſide or Semicircle of the Horizon, then ſhall you 


find 29 Deg. of the Equinoctial to be contained 
between the beginning of Aries and the Eaſt- 
point of the Horizon; and that is the Oblique 
Aſcenſion of the Sun or Star, it being in the 29 


Degree of Taurus. 


In the ſame manner, 


The Oblique AC/ 1:7 1 
cenſion will be& 258 #7 


found to be 
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PR O B. VII. 
5 T fr rhe Aſcenſunal Diference 7 
8 | 5 
0 Definition. J E. Difference of Aſeenſs on, 1s nd. 
4 I other than the Difference of De- 
grees, between the Right and Oblique Aſcenſion. 
_ Wherefore, ſubſtract the leſſer from the greater, 
and the remainder will be the Aſcenſional Diffe- 
rence; which will be found to be 1 7 Deg. 14 Min. | | 
Or, The Aſcenfional Difference, is that ſpace of time ö 
4 contained between 6 of the Clack, either in the Morn- 
ne ing or the Evening, and the 25 os; the Sun? s OM . 
es or Seiting. e 
he ; f 3 
E O B. VIII. Py 
t.. = © fun god time of the Sun's. Riſing and Setting. 
ou - 
ed Praftice.J Ring 29 Deg. of Taurus to the Me- 
t- i ridian, and ſet the Index of the 
te. Hour-wheel to 12 of the Clock Southward: 


29 Then turn the Body of the Globe Eaſtward, till 
"v3 i 26 Deg, of Taurus touch the Eaſt-ſide of the 
Horizon; and then will the Index of the Hour- 
wheel point out 11 Min. after 4 in the Morning, 
at which time the San Riſeth. And if you turn 


nin. the Body of the Globe about Weſtward, till the 
20 Deg. of Taurus doth touch the Welt- ide of 
27 the Horizon, then ſhall the Index of the Hour- 8 
32 Circle point at 49 Min. after Ti at r 

06 which time the Sun ſetteth n. 


4 3 Frith. } 
N — : 1141 
en F 7 + 2 
0 — * * * * 
8 p ; MES oa 
- . * & 4 \ 
di G : : . . + © 3 3 . >< : 
| E | R 
a ; 0 a 49 
8 7 h « 2 3 - * - 8 4 q on ; ; - x 
8 Y 4 * . * 
* 2 * 5 b . \ a 
' 4 4 , 
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PR O B. IX. 
To find the Length of the Day and Night. | 


Praice. 


turn the Globe Weſtward, till 29 Deg. of Taurus 


touch the Horizon on the Weſt-ſide ; and then 


ſhall the Index of the Hour-wheel point at 3 H. 


38 Min. more than 12 Hours. So that the day 
is then 15 Hours and 38 Min. leng. And if 
vou count the Hours between the North 12, and 


the Hour-Index, you ſhall find them to be 8 H. 


and 22 Min. which is the length of the — 
the Sun being in 29 Deg. of Ta aurus. 


And ſo, * 
| A . = 5 4 of s length a, 
1 riſe. et. 0 
„en 20 5 b. m. h. m. 4 1 
E 416 oo 925 12143517 105 : AF 
385555 oom 925 52 72 417 15 23 
29 oo Q"s oo | 7 oo 10 oo 14 _ | 
«na 8 475 534] 6 26 | 12 1 


ROB. X. 


The Sun s Meridian- Altitude, and bi Depreſſ on at 


A 


Tx is may be ed, by . or ſubſtract - 


ing of the Suns Declination, to or from the 
Complement of the Latitude: For, 


Definition. ] I is an Arch of the Meridian, com- 


with 


. vermeen the Interſecti on of the Aer dran 


— 


Urn the Globe about, till 29 Deg. of 
Taurus touch the Eaſt-ſide of the 
Horizon ; and then ſet the Index of the Hour- 
Circle to the North (or undermoſt) 12. Then 


1 


When the 
Sun is in 
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with the Horizon, and that part of the Meridian up- 
en which the Sun is at Noon or Midnight. 


Practice. ] Turn the Globe about, till the 23 29 


Deg. of Taurus be juſt under the Meridian; then 


ſhall you find the number of Degrees of the Me- 
ridian, which are comprehended between that 
point and the Horizon, to be 58 Deg. 30 Min. 
which is the Meridian Altitude. And if vou 
bring the 29 Deg. of Taurus, to the oppoſite point 


bf the Meridian under the Horizon, the nu 


of the Degrees of the Meridian between that 
17 80 and the upper Edge of the Horizon will be 
ound to be 18 Deg. 30 Min. which is the S s 


Depreſſion at Midnight. 


In like manner, 


deg. min. deg. min. 
16 oo a, Lou ſhall ) 54 360 and 
25 oo m find the( 19 25 the 
29 00 =( Meridian( 26 oO de- 
13 00 IV Altitude Jꝗ3 oo Jpreſ:C 


P R. O B. XI. 
When the Twilight begins and ends. b 


Definition 2 " He Twilight W when the 
Sun 7s 18 Deg. below the Fori- 


Lon before 3 its Riſing ;, and it endeth, when the Sn 


. Comes to be 18 Deg. below the Horizon after its 


Setting... 
Practice. ] The Globe ReQify'd, —_ the Sun in 


49 Deg. of 7. aurns, ſind the oppoſite point there- 


unto, which is the 29 Deg: of Scorpio, and bring 
that Point as alſo the Qnadrant of Altitude, _ 
: "I of 


— 
Re 
by, _—_— ; \ * "0 N 1 * F pay PT OS Yn wan . 
D rr — q 3 0 E 4 3 Wr e 1 
22 5 — — — - —— OG ed: 


1 n W 5 4 


: 
| 
| 
+ 
| 
| 
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Of them on the Weſt-lide of the Meridian; and 
then move both the body of the Globe, and the 
Quadrant of Altitude alſo, till the 29 Deg. of 
Scorpio, lie directly under 18 Deg. of the Qua- 
drant of Altitude: Which done, keep them both 
together, and then ſee how many Hours the In- 
dex is removed from 12; which you ſhall find to 
be 1 Hour and 8 Min. So that Twilight begins at 
8 Min. after 1 in the Morning. And this being 
taken from 4 Hours 11 Min. the time of the Suns 
Riſing that Day, there will remain 3 Hours 3 Min. 
which 1s the length or continuance of the Twi- 
Lght. Alſo, if you double the time of the be- 
ginning of Twilight 1 Hours 8 Min. you ſhall 
have the length of dark Night, which will be 
but 2 Hours 16 Min. ” 

In like manner, 1f you would know when the 
Twilight endeth after Sun ſetting, you mult bring 
the 29 Deg. of Scorpio, (the point oppoſite to the 
Sun) on the Eaſt-ſide of the Meridian, making it 
and 18 Deg. of the Quadrant of Altitude; to 
meet; then the Index will ſhew 10 Hours 52 Min. 
and till that time of Night doth Twilight con- 
tinue. | Ss | 


And ſo, 
deg. h. min. 4 . b. min. 1 
-SC29 895 #Co 100,6 [Twi-C11 50 
8 8 7033 25 52 light? 6 80, 
2 02 ®( £2 94 6( . | laſt 7 46. © 
=» * 2 a2 5 
COC 41 YS til C9 1995 


And if you go about to find the time of the 
beginning and end of Twilight; all the time that 
the Syn is paſling from 2 Deg. of Gemini 8 30 

| _ eg. 


— 
ight. 


at nig 


5 30 Min. 
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Deg. of Cancer, which is from about the 12th of 


May, to the 12th of July, you ſhall find that 


there will be no Twilight at all, but all that 
time continual day: for all that ſpace of time, 
the Sun never deſcendeth ſo much as 18 Deg. 
under the Horizon, in the Latitude of 51 Deg. 


— 


PROB. XII. 


in the Morning or Evening. 


What Altitude the Sun ſhall have, at 6 of the Clock 


Defini-T 5 He Altitude of the Sun, or of a Star, &c. | 


tion.] þ = an Arch of an Azimuth or Vertical 


Circle, paſſing through the Zenith and Nadir Points 


and the body of the Sun or Star, counted from the 
Horizon to the Sun or Star : Ard all ſuch Azimuths 
or Vertical Circles, are repreſented by the Quadrant of 
Altitude. wy | | po 


Note, That this Problem is only in uſe, when 

the Sun is in the 6 Northern Signs: For the 

Sun is never above the Horizon at 6, when 
he is in Southern Signs. 


Practice. ] Bring the 29 Deg. of Taurus to the 
Meridian, and ſet the Index of the Hour-circle to 
12; then turn the Globe about Eaſtward, till the 
Index of the Hour-Circle come juſt to 6 a Clock : 
Then holding the Globe there, lay the Quadrant 


| of Altitude juſt over the 29 Deg. of Tamus, and 
there you ſhall find it to cut 15 Deg. 30 Min. of 


the Quadrant. And ſuch Altitude ſhall the Sun 
have at 6 of the Clock in the Morning, and the 
ſame at 6 at Night. 5 
| 3; And 


44 —Afronmicdl Problems 


And ſo, - | 
deg. min. 1 deg. m. 
1 16 O e Sun's ti) 12 32 
| when © tudeat 6 will be 
C13 oO found to be J 4 2 
„„ x 


What Azimuth 'the Sun fot have at 2 of the 
Clock. 


Deni, Azimuth is av Arch of the Horizon, 


tion.] comprehended between the Eaſt, Weſt, 


Worth or South points thereof, and the interſection of 
a Vertical Circle,paſſing __ the Sun or Star whoſe 


- ” Azimuth you ſeek. 
NJ Ire, This Problem is of Uſe bey when the 


Sun is in Northern Signs. 


Practice. ] Bring the 29 Deg. of Taurus to the 
Meridian, and ſet the Index of the Hour-wheel 


to 12; then move the Globe till the Index lie 


upon 63 and holding the Globe there, lay the 
Quadrant of Altitude juſt over 29 Deg. of Tau- 
rus : Thea ſhall you find, that there are 97 Deg. 
14 Min. of the Horizon, contained between the 
imerſeRtion of the North-part of the Meridian, 


and the Quadrant of Altitude, which is the Azi- 
muth from the North: Or 12 Deg. 46 Min. 


from the Eaſt, which 1s the bin. from the 


Eaſt, or 102 Deg. 46 Min. from the mie which 


is its Azunpth therefrom. 
In 


110 


Sun in 


n. 


Compaſs. 
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In like manner, + 


d. m. af m %- 


Sing The Sun's A-C North|E.orW.{ South. 

23 d 5.270 49 10 11/100 11. 

found to be | | 

N _ OTE: from the 86 4% 3 13 93 13 

PROB. XIV. 

At what Hour the Sun ſhail be upon the Eaſt or Weſt 
Azimuths. . : 
This Problem is only of uſe when the Su is 

in Northern Signs. | 


Praftice.] Ring the 39 Deg. of Taurus to the 
8 Meridian, and the Index to 12 of 


| the Clock. Alfo bring the beginning of the 


Degrees of the Quadrant of Altitude, to the Eaſt- 
point of the Horizon, and turn the Globe about, 
till the 29 Deg. of Taurus, do touch the De- 
grees of the Quadrant of Altitude; then ſhall 
the Index point at 7 Minutes paſt 7, at which 


time in the Morning, will the Sun be exactly up- 


on the Eaſt Azimuth, or point of the Com- 
paſs. And if you carry the Quadrant of Alti- 
tude to the Weſt - point of the Horizon, and 
turn the Globe about till 29 Deg. of Taurus 


touch the edge of Degrees thereof, the Hour- 


Index will point at 4 of the Clock and $3 Mi- 
nutes, at which time in the Afternoon, will the 
Sun be upon the Weſt-Azimuth, or point of the 


— EE © 
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In the ſame manner, 


| > deg.min. 2 | d. m. | | d. m. 
5 When 16 OO Q It will 6 S7L-: 5 03 
the Sure; beDue- eſt 55 
is in 1; 00 P Eaſt at 6 17 5 43 
PRO B. XV. - 


What Altitude the Sun ſball have when be i 15 Eo the 
Eaſt or Weſt-Azimuths. _. 


I This Problem is in uſe onl y when the Sun i Is 
in Northen Signs. 


Praftice.] Ring 29 Deg, of Taurus to the Me- 


tude to the Eaſt or Weſt-points of the Horizon: 
Then tura the Globe about, till the 29 Deg. of 
Taurus touch the Quadrant of Altitude, and you 


ſhall find it to touch at 25 Deg. 55 Min. of the 


Quadrant: And ſuch Altitude hath the Sun, 
when he is upon the Faſt o or ets ras 


In like manner, 


"130.4. 2 deg. . N d. m. 


16 00 9 Its Altitude when) 20 19 
rz, 5 Eaſt or Weſt Ent | 
6 36 


13 00. N 


% % - — * 
1 { 5 7 F 


ridian, and the Quadrant of Alti- 


the 


) B. 


— Problems. 
PR OB. XVI. 
2 Altitude the Sun ſhall have at any time 70 the 


B 29 Deg. of T aurus to the Me-. 


ridian, and ſet the Hour- Index to 


a Clock. Then turn about the Globe, till 


: the Beur- indek 1 to the given Hour (ſup App poſe 


9.11 the Morning, or 3 in the Afternoon: 

keep the Globe; and laying the Quadrant of A. 
titude over the 29 Deg. of Tauri, you ſhall find 
43 Deg, cut thereby; - and ſuch Aren hall the 


Sun have at 9 in the Morning, qr Kin th After- 


noon. And by this Problem, the Sis Al 1945 
in any Sign or Degree of the Ecliptick at. all 


Hours may be found; as in this following Synopſes 


or Table, ſnewing what Altitude the 8% ſhall 
have at every Hour of the Day, in the beginning 


of my of the 12 Signs of the Ecliptick. k 


So the sun  iGemi., Taur. Aries Scorp. —_ 
being in the & Cancer or | or | or | or | or Capri. 
beginning of 2 Virgo. | Libra. Piſces . | 
d. m m. d. m. d. m. d. m. d. m. d. m. 
62 0058 42 50 0038 3027 111818 150 
39 43 56 34 48 12 36 5825 40. 17 6 1352 
53 45/50 $5.43 12 32 3721 SL 13 38/10 30 
145 4243 0 45 0126 7115 58 812 5 26 
36 41 34 13. 2731/18 85833 11 4 
Ab 1724 56118 18' 917' © 8 


— 


— 


fat the ho. d. m. 
XII. 


18 1111540] 9 © X : 
9 — 6 whe 5 


I 5 His Altitude will be 
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= Aliud the Sun ſhall have, he being upon any 4 
AZimuth. 5 m 

, Prattice.] wy the Quadrant of Altitude, to the - 

ſ _ Azimuth you intend to find the A. The 

a titude upon; (ſuppoſe the 30 Deg. of Azimub ] the 
from the South towards the Eaſt:) bring the nin 


Quadrant of Altitude thither; and keeping of it 
there, turn the Globe about, till 29 Deg. of 74. 
rus touch the Degrees of the Quadrant of Alti 
tude, and you ſhall find them to concur at 55 Deg. 
34 Min. of the Quadrant: And ſuch is the 858 
Altitude, when he is 30 Deg. from the South- 
part of the Meridian, either Eaſtward or Weſt- 
ward. And by this means you may find the 
Azimuth at all times. An Example of the Suns IM 
Anitude upon every Tenth Azimuth from the 
— in the beginning of each Sign, here fol- 


vix. 


Azimuth from the South, 


Its Altitude on theſe Degrees of 
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A TABLE ſhewing what Abtitads the Sun 

ſhall have, he being «pon every Tenth Azi- 

TR muth from the Soath in the beginning 15 
each GE the XII Signs. | 


1 —— * * 


The Sun in Leo Virgo Libra Scorpio pron ay 
the begin-<! Cancer| or | or | or | or Capri. 
ning of \Gemi.| th Aries. Pies, Aqua. 5 
0 d. A. d. m. d. m. d. m. d. m. d. m. d. m. d. m. 
8 „ of 662 0:58 42 50 0138 30ʃ 27 o 29 18015 © 
g'S 10 | br 43058 2449 33.38 425 30117 45 14 25 
db 20] 50 5107 2848 2336 46 25 10'16 5/12 41 
85 30/859 52/55 52/46 40134 4422 27 13 15] 9 45 
3 | 4o|S[57 20/53 29/43 51/31 2118 48| 9 14, 5 34 
2 2 50 54 3/50 12/40 11 27 Us Rob 584 357 0,0 
25 60849 56/45 53 35 23/21 41 
3 81 70[y\44 49,49 25 29 27/15 13' 1 1 | | 
8 80]=|28 11133 46,21 29 q v4 
3-4 9go['s|30 38 26 10 1425 . ol 
2 2 hoo” 22 27118 2| 6 45 : | 
<< | - 
| [<6 110 1414 958 1 
| 2 * [20 \ 6 34 w_ B 1 


| Theſe Tables are of N Uſe for che making 

of Cylinders, Quadrants, and other Iaitruments 
that give the Hour and Azimuth by the height af 
the Sun, and alſo to inſert the Tropicks and other 


| Signs of the Zodiack, and * into Sun- , 
Dials, Cc. 8 


bo Aſtronomical Problems. 


The Latitude (5x Deg. 30 Min.) the Sun's 


place inthe Ecliptick, (29 Deg. o Min. of Tau- 


rus) and his Altitude (12 Deg.) being given: 


Jo find the Sun's Azimuth and Hour. 
| p R O B. XVIII. 
Jo find the Sun's Azimuth at any time. 


Praltice. 1 He Globe being Rectified, Cc. and 


4 the Quadrant of Altitude fixed, 
and brought to the Horizon; Turn 29 Deg. of 


Taurus toward the Eaſt, if in the Morning; or 


towards the Weſt, if in the Evening, till it come 


to lie juſt under 12 Deg. of the Quadrant of Al- 


titude; and then Note, at what Degree in the 
Horizon the Quadrant of Altitude reſteth ; which 
will be at 17 Deg. 8 Min. from the Eaſt if in the 
Morning, or 17 Deg. 8 Min. from the Wet it 
in the Afternoon Northward, which is the Az; 
mth, from the Eaſt or Weſt, towards the North. 
And this Azimuth, if reckoned by the Points of 
the Compaſs upon the Horizon, will be E. by N. 
5 Deg. 53 Min. Northward, if in the Morning; 
or W. by N. 5 Deg. 53 Min. Northward, if in 
the Evening, when the S is in 29 Deg. of Tau- 
rus, and hath 12 Deg. of Altitude. Now if you 
count the Degrees of the Horizon, between the 
Quadrant of Altitude and the North-part of the 


Meridian, you ſhall find them to be 72 Deg. 


$2 Min. which is the Azimuth from the North: 


And if you count them from the South-part of 


the Meridian, you ſhall find them to be 107 Deg, 
8 Min. which is the d4z;mwh from the South. 


In 


In 


Aftronomical Problems, — 
In like manner, 11 210d 


OY min. 


The Latitude being 51 o 
The Sun's place I do Aquarius. 
The Sms Altitude {12 0 0 


Then will the Azimuth be found to be 56 Deg. 
from the Eaſt or Weſt towards the South; which 
(by the Points of the Compaſs upon the Horizon} 3 
will appear to be S. E. by S. if in the Morning, or 


5. W. by 8. if! in the Evening. 


p ROB. XIX. 


To find the Hour of the v0, the Altitude if the Sus 5 
given. 
Practice. D Ring 29 Dee; of Taurus to the Me- 


ridian, and ſet the Index to 12a 

Clock : Then, if it be in the Forenoon, ſet the 
Quadrant of Altitude on the Eaſt-ſide of the Me- 
ridian; but on the Welſt-fide, if it be in the At- 
ternoon. And turn the Globe about, till the 29 
Deg. of Taurus, meet with 12 Deg. of the Qua- 
drant of Altitude ; and then ſhall the Index'of 
the Hour-Circle, point at 5 a Clock and 36 Min. 


if it be in the Morning; or at 24 Min. after 6 of 


the Clock, if it be at Night. - And tab, is che 


true Hour of the Day. 


In like manner, 15 
TIRE deg. min. Et 
The Latitude being 31 30„%ê 
The Sun 8 lace 21 29 e 3 
The Altitude 36 O a igel! 


N i "Then 
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Then will the Hour of the Day be found to be the 
either 9 in the Morniag, or 3 in the Afternoon. of t 


And which of theſe Hours it is,may beſt be known a in 
by a ſecond Obſervation of the Altitude: For if Glo 


the Altitude do increaſe, it is the Forenoon ; but paſſi 

if it decreaſe, it is the Afternoon. fror 

| | Tro 

| Again, . ND | gain 

Ht | „%% ᷑ 5 ſma 

: 008- min-- ©. ack 

8 The Latitude vi $2 30 t Ball 

The Sun's place the beginning of Taurus, = int! 

The Sun's Altitude 25 56 wie 

The Hour of the Day would be found to be, either _ 
8 Min. paſt 4 in the Afternoon; or if it were in jon 

the Feen, 52 Min. after / in the Morning. oP 

EP — +. So , 

To fond thi Differince of Latitude, or, to know hen pos, 
many Degrees the Pole muſt be Elevated or De- * 

preſſed, to make the Longeſt Day in am Latitude I tft 
ar Hour longer, or the Shorteſt, an Bur ſhorter 1 

than it is in your Latitude. — 


Et i it be required, to find in what Latitude te Tro 
Longeſt Day ſhall be an Hour longer, than it Mer! 
isat London. then 
Practice. ] Rectiſie the Globe to the Meridian {MW your 
of London, the Index of the Hour-Circle to 12, will 
and the Solſtitial Colure to the Meridian; ſo ſhall Long 
the number of Hours, contained between the Braſs- Long 
Meridian and the Horizon, upon the Tropick of foun 
Cancer, be half the length of the Longeſt Day at 
London ; namely, 123 Deg. which in time is 8 


Hours and 13 Min. for the Senn diurnal Arch — 
| the 


>) be 
OOn. 
own 
or if 

but 


the Artificial Day at London. 


Longeſt Day ſhall be one Hour ſhorter than at Len- 
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At this Interſection 


of the Tropick of Cancer with the Horizon, make 
a ſmall mark upon the Tropick, and move the 


Globe Weſtward, till the Equinoctial Circle hath 


paſſed 7 Deg. 30 Min. or one half Hour of time 
from the Meridian; and then obſerve where the 
Tropick of Cancer interſects with the Horizon a- 
gain, and there upon the Tropick make another 
ſmall mark. Then bring the Solſtitial Colure 
back again to the Meridian, and there fix the 
Ball of the Globe ; and move the Braſs-Meridian 
in the Horizon upwards, till your ſecond prick. 
which you madejupon the Tropick, do juſt touch 
the Horizon; then will the Globe ſtand at that 
Latitude, in which the Longeſ# Day will be an Hour 


longer, than the Longeſt Day at London is; and 


that Latitude will be found to be 56 Deg. 27 
Min. x74 . 
But if you would know, in what Latitude the 


don, then having made a mark upon the Tropick 
at the termination of the Longeſt Day there, move 
the Globe Eaſt ward, till 7 Deg, 30 Min. have 
paſſed the Meridian; and where the Tropick and 
Horizon interſect, make there a mark upon the 
Tropick, and bring the Solftitial Colure to the 
Meridian, and fix the body of the Globe there: 
then depreſs the Meridian in the Horizon, till 


| your ſecond mark do touch the Horizon 3 then 


will the Globe reſt at that Latitude, wherein the 


| Longeſt Day will be one Hour ſhorter. than the 


Longeſt Day at London is; which Latitude will be 
found to be 35 Deg. 58 Min. 


PRO B. 
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a ER | P R O B. XXI. b 


Hom much muſt the Sun's Declination increaſe or To 
dAiecreaſe, to make the Day Artificial one Hour | 
longer or ſhorter, tban it was at the time pro- | 
poſed. | 5 
8 in Latitude 51 Deg. 30 Min. the Sur 
to have 10 Degrees of North-Declination, 
and I would know how much the Declination 
muſt increale Northward, to make the Day one 
Hour longer than it is. „ 
Practice. ] Elevate the Globe to the Latitud 
of London, 51 Deg. 30 Min. and bring the Equi- 
noctial Colure to the Meridian; and bring the 
Sunꝭs place, or the Parallel of 10 Deg. his Decli- 
nation, to the Horizon; and upon the Horizon 
make a ſmall mark, to wnich bring the Equino- 
Qial Colure, and at this Interſection make a mark 
upon the Colure. Then, (if the days lengthen, 
move the Globe Eaſtward, or Weſtward if they 
ſhorten) till 7 Deg. 30 Min. of the Equinoctial 
have paſſed the Meridian; and then, again, where 
the former Colure interſects with the Horizon, 
make another mark, upon the Colure. This 
done, bring the Colure to the Meridian again, 
and ſee hat numþer of Degrees of the Meridian 
(or Degrees of the Colure it ſelf) are contained 
between the two pricks ; which you ſhall find to 
be 4 Deg. and 40 Min. And ſo much muſt the 
Declination increaſe Northward, to make the 
Day lengthen one Hour, at that time of the year. 


PR OB. 
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PR O B. XXIII. 


9 


To find what number of days are contained, between 


the days of Lengthening or Shortning one Hour, at 
any time of the Tear. bn | 
Et the time be as in the laſt Example, where 

the Sun hath 10 Deg. of North-Declination; 


which will be about the 5th of April. 


Prattice.] Having made two pricks in the Co- 
lure, as 1n the laſt Example, bring the firſt prick 


to the Horizon, where you ſhall find it to 


ſtand againſt the 5th of April. Then move the 


Globe, till the other prick touch the Horizon 
which it will do about the 19th of April, at 


which time, the Day will he one Hour longer 
than it was upon the 5th. of April: Between 


which two Days, there are contained 13 com- 


pleat Days, and parts of both the other two 
Days. So that you may conclude, That in 14 


Days time, (at that Seaſon of the year) the Days 


do lengthen one Hour, and ſhorten as much when 


the Sun is in oppoſite Signs. 
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PR O B. XXV. 


To 0 find the Length of the Longef or Shorteſt 32 in 
any * 


Deſini· He Longeſt Artificial Dy in any Lati- 
tion.] I. rude, is made by the Sun's paſſing tho- 
row the Tropic of Cancer, in all Places that have 
North- Latitude, or thorow the Tropick of Capricorn 
to all that have South-Latitude. 
Prattice.] To find the length of the Longeſt 
Day at London, in Latitude 51 Deg. 30 Min. Ele- 
vate the Globe thereto, * bring the Solſtitial 
Colure to the Meridian, and the Hour Index to 


12. Then, count the number of Hours upon T 

the Tropick of Cancer, that are contained ther- 

upon, between the Interſection thereof with the De 
Horizon, on the Eaſt-ſide, and its Interſection tior 

þ on the Welt-ſide; which you will find to be the 
16 Hours, and almoſt half an Hour, viz. 26 PB A, 
Min. for the length of the Longeſt Day. And MW he 

the number of Hours, contained between the Eaſt 75 - 


and Weſt Interſections of the Tropick of Capr:- 
corn and the Horizon, is the length of the Short- 
eſt Day, which at. London will be found to be 
7 Hours, and ſomewhat above half an Hour, 


% Viz, 34 Min. 


_ Half the Length of the Day is the time of tl? 
Sun's Setting, and half the Length of the 
- ung is the time of the Suns Riſing. 


al 
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All the fore- mentioned Problems, may be 
performed upon either Globe; the Hori- 
Ton, Meridian, Quadrant of Altitude, Hour- 
Circle, and moſt of the Circles upon the 
Globes themſelves, being in both Globes 
the ſame. But it is moſt proper to ule the 
Terreſtrial Globe, for Geographical and 
Nautical Problems; and the Celeſtial Globe 
for ſuch as concern Aſtronomy : and theſe 
following are chiefly ſuch, and therefore 
beſt to be wrought by the Celeſtial Globe. 


To find the Longitude and Latitude of any Star. 


Defini- T 12e Longitude of a Star, is an Arch 
tion.] 1 of the Ecliptick, contained between 


the beginning of Aries, and the Interſection of an 


Arch of a great Circle, which paſſeth through both 
the Poles of the Ecliptick, and alſo throngh the Body 


of that Star. | 
The Latitude of a Star, is that part of an Arch 
of a great Circle, which paſſeth through both the Poles 
of the Ecliptick, and through the Body of the Star, 
pow is contained between the Ecliptick- Line and that 
ar, ws: Tn | 
Practice.] For the Longitude, skrew the Qua- 
drant of Altitude over that 3 


Pole of the Ecliptick, which Note, That the Poles 


is neateſt to the Star whofe of the Ecliptick are 
Longitude you ſeek. Then diſtant from the Poles 
laying the Quadrant juſt of che world 2.3% deg: 
over the Center of the on ether ſide. , 


Star, look what Degrees of 


"FN 55 the 
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the Ecliptick, (counting them from the begin- : 


ning of Aries) and thoſe Degrees, are the De- 
grees of the Star's Longitude. So the Quadrant 
of Altitude skrewed over the North-Pole of the 
Ecliptick, and laid upon the Bright Star Ca- 
pella, the Quadrant ſhall cut 77 Deg. 16 Min. 
of the Ecliptick-Circle, counted from the be- 


ginning of Aries; and that is that Star's Longi- 


Wes | | 

For the Latitude, the Quadrant fitted as be- 
fore, and laid over the Center of Capella, the Star 
ſha!l cut 22 Deg. 50 Min. of the Quadrant of 
Altitude; and ſuch is the Latitude of that Star, 
North, for it lies on the North-ſide of the E- 
_ cliptick-Line. 5 


RO B. XXV. 


7 7 find the Right Aſcenſion and Declination of a 
NN, 


n Right Aſcenſion of a Star, is 
_ that Arch of the Equinoctial 


which is contained between the beginning of Aries, 
and that point which comes to the Meridian with 
that Star. | | 

| The Declination of 4 Star, is an Arch of the Me- 


ridian contained between the Equinoctial and any 


Soar, | 
Prattice.] For the Right Aſcenſion, (the Globe 
being Rectified) bring Capella to the Meridian, 
and then you ſhall find 73 Deg. 7 Min. of the 
Equinoctial contained between the beginning of 
Aries and the Meridian; and that is the Right 
Aſcenſion of Capella. N 


# 


For 


* 
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For the Declination, bring Capella to the Me- 


+ ridian. ſo ſhall you find 45 Deg. 37 Min. of the 


Meridian, contained between the Equinoctial and 
Capella ; and that is the Declination of that Star. 
And in this manner you may find the Longitude, 
Latitude, Right Aſcenſion, and Declination of 
any other Star upon the Celeſtial Globe: As in 
this following Table of the — fixed Stars 


of the firſt AST; you ſhall find. 


Tough. 1. Lait. | N. Aſc. Decti. 

Stars Names. deg. m. d. m.. ay m. d. m. Jl 

| Arfurus ee 29 31 2 B 210 13 20 1 B 

Lucida Lyra 280 43 61 47] B 276 27 38 30 B 
Ag 31 37 22 22 5 | 41 46 39 39, B 
Capela 77 16 22 5ol Bl 73 745 371 Bi 
Aldebaran . 65 12 5 310 Al 64 17,15 48 5 
Regulus 145 17 o 26 B 147 43 13 335 
Cauda Leonis 167 3112 18 Bl 173 4,16 25 B 


Spica Virgin. 199 16, 1 89 A |196 56| 9 31] A 
Amares 245 130 4 27 AJ 242 23125 37 KA 
Tomabanr 329 11 * oo, A\ 339 45'31 17| A} 
Reged 72 17/31 % 74 44 8 37 A] 


Procyon 111 18 15 57 Af [Io 34 6 '3' B 


PRO B. XXVI. 
To find the diſtance of two Stars. 


Practice. ] 1. IFthe two Stars be both of them under 


the ſame Meridian, Bring them 


c under the General (or Braſs) Meridian, and ſee 
hat Degrees of the Meridian are contained be- 
tuen them, for that is their diſtance. 


2. Tf the be not under the fame Me ridian, fs 
Ls the ſame Declination, or lie. in the * A. Pa- 


Lallel, * one of them to the Meridian, and 


V ſee 


: —— 0 33 39 30K | 97 42 16 14 0, 


* 
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ſee what Degrees of the Equinoctial are cut there- 
by: Then bring the other Star to the Meridian, 


and count what Degrees of the Equinoctial, are 


contained between the Meridian and the Degrees 
before found, for that is the diſtance of thoſe 
two Stars. Is 5 ; 

3. If the two Stars do neither lie under the ſame 
Meridian, nor in the ſame Parallel, Then lay the 
Quadrant of Altitude (it being looſe) to both 
the Stars, and the Degrees of the Quadrant, con- 
tained between the two Stars, is their diſtance. 


And if the Quadrant be too ſhort, you may uſe 


the Circle of Poſition, or take their diſtance with 
a pair of Calope-Compaſſes, and meaſure their 


diſtance upon the Equinoctial, or any other great 


Cir cle. ” * 


Irbus, 


The Right Shoulder of Auriga, and the Right 
Shoulder of Orion, being under the ſame Meri- 
dian, their diſtance will be found to be 37 Deg, 


Allo, 


Aldturus and the Lions Neck, being near in 
the ſame Parallel, their diſtance will be found to 


” 


be 57 Peg. 
„%% r 
| Lyra the Harp, and Marchad in the Wing of 


Pegaſus, will be found to be diſtant 63 Degrees. | 


PROB | 
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PROB. XXV. 


To know what Stars will be upon the. Meridian at any. : 
Hour of the Night. EL A Lind e 
practice. ig es Sun being in 29 Deg. of Turi, 
I⁊᷑⁊T . what Stars will be upon the Meri- 
dian at 10 a Clock and 12 Min. 1 hring 
8 


=. =_=_ aLUAR 


rus is the Chief. 


: : 4 Sabi TY 
*. J 3 : WF; 
* k-0.B.;. xx. 
| . t 3 2 * 17 
a 1 15 4.27345 * oo * 149 


MN a Dy | D 
To know what: Day in the Year any Star ſpall he upon 


the Meridian at 12 a Clock at Night. 


Practice. Ring the Star to the Meridian, and 


0M mark what Degree of the Echip- 
tick is juſt undet the Meridian at the fame: time: 
Then find that Degree of the Ecliptiek in the 


Horizon, and note what Day of the Year ſtand- 


eth againft it, for that Day of the Year! will that 
Star be upon the South - part of the Meridian at 
12 at Night: and hen the Sun is in the Gp? 
ſite Point of the Ecliptick, the fame Stat will be 


upon the Notth-part of the Meridiau at 12 as 
Noon. 33 I S344 £3 * | 1 0E + | | 


7 


. 1 A 3 
. 1 -T 4 
N ; ? 43314 a 
K a." &. * ®_. 
* oy - * £ * * 5 N 
, $ iP . as © 2 d s a 
* 1 oo W : x 1 0 
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95 PRO B. XXIX. 


| ſhal 
The Sun's Place, and the Altitude of a known Star at 
ovens to find the Hour of the * |  Faf 
| Sou 
He Sun being in 21 Deg. of Capricorn, the whi 
Altitude of the Great Dog 14 Deg. I de- nea 
1 — the Hour of the Night. + - 
Practice. J The Globe Reftified, &c. bring 21 Th 
Deg. of Capricorn to the Meridian, and the Index 2 
to 12 a Clock. Then move the Globe and Qua- 
drant of Altitude ſo together, that the Great Dog 
meet with 14 Deg. of the Quadrant; and then 
ſhall the — point at 8 of the Clock and 22 Min. 
which is the true Hour of the Night. £ 
And — 3 Po, 


When 4 and the? The Bulls E Eye 39 7.12 
=_— * from » Alti- 25 Bulls Eye 3 ha 2 


tude of Arcturus 1173 


PRO B. e 


The Abitude of Aldebaran (or any other Star) be- 
ing given in 4 known Latitude : 3 foi {find * Star's 


Azimuth. 
Praftice. "He Quadrant of Altitude being _— 
| fixed in the Zenith, move it and + 
the Globe, till the Degrees of Altitude given, do The 
meet with the Center of the Star; then ſhall the Al 
end of the Quadrant of Altitude, ſhew you upon of 


5 0 Horizon the Azimuth in which the Star then 
And thus, If you bring the Quadrant of Al- : 
tirade on the Eaſt-fide of the _ _—_— bl 


The 
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and the Globe both, till the Center of Aldebaran 
do meet juſt with 42 Deg. of the Quadrant, you 
ſhall then find the Quadrant of the Aititude to reſt 
at 33 Deg. of the Horizon, counted from the 
Eaſt; or at 57 Deg. if you count them from the 
South : and that is the Azimuth of Aldebaran- 
when he hath 42 Deg. of Altitude; and that is 
near the 8. E. by E. point of the Smpaſs. / 


| tude of the Place, (51 Deg. 30 Min.) 
and the Declination of a Star ( ſuppoſe the 
Bulls Eye, Aldebaran) given : To find - 


P R O B. XXX. 
| bs Right Aſcenſ lon. 


PratliceF He Globe ReRified to the 1 

tude, &c. bring Aldebaran to the 
Meridian: Then count how many Degrees of 
the Equinoctial, are contained between the Mert- 
dian and the beginning of Aries, which will be 
64 Deg. 17 Min. and that is the Right Aſcen- 


\ fon of that Star; whicn in time, (by allowing 


15 Deg. for an Hour, and 1 Deg. for 4 Min. 
pt time) is 4 Hours 16 Min. its Right Aſcen- 


 /ſion in time. 


Andi in the ſame manner may you find, 


| deg. min. hy * 
The Right ( Arcturus 210 13 
Aſcenſion & Syrius >to be 97 42 P in time 's 2. 
of C A 40 39. 3-39 
ö 
5 PROB. 
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PROB. XXXI.L | 
I. Aſcenſional Difference. 9 5 2 


Practice. D Ring the Star to the Meridian, and 
the Hour-Index to 12: Then bring 
the Star either to the Eaſt or Weſt-ſide of the 
Horizon, and there you ſhall find 1 Hour and 27 


Min. contained between the Index and 6 a Clock: The 
and ſuch is the Aſcenſional Difference of Alde- garb] 
baran. | e ; ba 

1. Es _— 
In like manner, you may find 1 
= „ Pratt 
8 deg. m. | h. m. | 

The Aſcen- ¶ Arfurus ? 7 28 40 | I. 55 - Th 
ſional 55 5 Syrius 8 85 Eden d 26 Inner 
ference of C Ag 5—.—5 — ſdoucl 
Rs ka | | 5 7 oint 
Agel, his Declination being more than the Com- Aldel 
plement of the Latitude, never riſes nor ſets, the l 
but is always above the Horizon. | _ 
PRO B. XXXIII 7 Ho 
| . that 
8 It, Amplitude. And 
| "OTE ATA 1 | | Hort: 

Prattice. ] B Aldebaran to the Horizon on 
5 either ſide of the Globe, and you Ar 
ſhall find it to touch the Horizon at 25 Deg. 56 

. Min. from the Eaſt or Weſt Northward ; which These 
is the Amplitude of the Bulls Eye's riſing or ſetting. _ 


And according to the Points of the Compaſs it 
riſeth E. N. E. 2 Deg. 26 Min. Northerly; and 
ſets W. N. W. 2 Deg: 26 Min. Northerly. 


And 


That 


Apronomical * 2 


And thus may you find, 


4. 
Arturus 4 Rifeth from) Northward $y - 6 
3 rius q the Eaſt "EM 26 41 


5 Weſt Never riſes or ſets. 


p R OB. xx N. 


The Semidiurnal Arch, and the time his Alde- 
baran ( or any other Star ) continues above the 
Horizon. 


Practice. Ring Aldebar an to the Meridian, 


and ſet the Hour-Circle to 12. 


Then turn the Globe Weſtward, till Aldebaran 


touch the Horizon: then ſhall the Hour-Index 
point at 7 Hours 27 Min. And ſo long time is 
Aldebaran above the Horizon, before he comes to 
the Meridian; and continues ſo many Hours and 
Minutes above the Horizon, after he hath paſt 


the Meridian, and ſets in the Weſt. And thoſe 


Hours and 27 Min. is the Sermidiurnal Arch of 
that Star; which doubled, is 14 Hours 54 Min. 
And ſo long doth that Star continue above the 


Horizon, after the time of his Ho 


"And 1 in this manner you may find, 
d. m. 


TheSemi-C ArturusJ 8 7.557 And his e con tif 17020 
_ diurnale? Syrius 2? 4-24 © nuance above 7 9. 8 


| Archof Lei 12.5 & the Horizon ) 24-00 


PROB. 


T- Aſtronomical Problems, 


FRO XXXV. 


At 8 Hour (any time of the Tear) Aldebaran 


comes to the Meridian. 


Praftice. = the time be the firſt of January, 
at which time the Sun is in 22 Deg, 

of Cap ricorn. Bring 22 Deg. of Capricorn to the 
ers roy and Tet the Hour-Index to'12. Then 
turn the Globe about till Aldebaran be under the 


Meridian, and then you ſhall find the Index to 


point at 42 Min. after 8 of the Clock, at which 
time Aldebaran will be upon the Meridian that 
Night. 


In like manner you may find, that 
October Ardturusꝰ will be up- on ry 
_ UponFanuary 7 Syrius Pon the Me- 9 3 3 
anuary —_— ridian at 


2 R O B. XXXVI. 


At what Hour ( at any time of the Tear) Aldebaran 


(or any other Star) riſeth or ſetteth. 


Pratlice. 1' Et the time be January 1. By the 

laſt before · going, you found that 
Aldebaran came to the Meridian at 8 Hour 42 
Min. And by the laſt but one, you found his Se- 
midiurnal Arch to be 7 Hours 27 Min. This be- 
| Ing taken from 8 Hours 42 Min. the time of his 
being South, leaveth 1 Hour 15 Min. the time of 


its Riſing: ſo that upon the firſt of January, Al. 


- m"_ 5 did riſe at 15 Min. after 1 in the After- 


Again, If you add his Semidiurnal Arch 
* 27 Min. to the time of its * — 
ours 


SHrius 


ain eus the raft C27 13 
00 what or Welt Azimuth, and his + 
_ Algd 
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g Hours 4.2 Min. the ſum will be 16 Hours 9 Min. 
from which take 12 Hours, and the Remainder 


will be 4 Hours 9 Min. So that Aldebaran will ſet 


at 9 Min. after 4 of the Clock the next nn 


4 


And in like manner you may . that 
h. m. h. m. 


October 2 8 Arturus Y : 7 ; : 
| 5 January 21 Syrius Ri iſe ge 3 | 
Fanuary 1 J Alg 


Algo never res nor Sets. 
P ROB. XXXVIL 


At what Horary 41. How the Meridian, Alde- 
baran will be Due Eaſt or Weſt : Aud what Alti- 
tude he ſhall then have. 


Practice. ] D Ring Aldebaran to the Meridian, and 


the Hour-Index to 12. and the 


Quadrant of Altitude to the Weſt-point of the 
Horizon: then turn the Globe Eaſtward, till the 


Center of the Star be juſt under the edge of the 


Quadrant; then ſhall the Index point at 5 Hours 
and 40 Min. So that when Aldebaran is Due Eaſt 
or Weſt, he will be 5 Hours 40 Min. of time 
ſhort of, or zone beyond the Meridian. 


And when the Center of Aldebaran,is juſt under 


the Edge of the Quadrant of Altitude, you ſhall 


find it to touch 20 Deg, 21 Min. And ſuch is 


the Altitude of Aldebaran, when he is upon the 


alt or Welt Azimuth. 


In like manner may you find, | that F 
m. 


Altitude 20 59 


will be 5 37 


PROD 


when he is diſtant 
from the Meridian © 
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5 PRO B. XXXVII. 


What Altitude and Azimuth, Aldebaran ( or any 
other Star) ſhall have, when ſi f x Hours a Iiſtant from 
the Meridian. 


Ring Aldebaran to the Meridian, 


Prattice.) 
and the Index to 12: Then turn 


the Globe about till the Index point at 6; then 


lay the Quadrant of. Altitude over the Centre of. 
the Star, and you ſhall find it to lie under 12 Deg, 
18 Min. of the Quadrant: and ſuch is the Alti. 
tude of Aldebaran. At the ſame, time look what 
Degrees of the Horizon are cut by the Quadrant 
of Altitude, and you ſhall find 8 Degrees between 
it and the Eaſt or Weſt Points Northwards. 
And ſuch is the Azimuth of Aldebaran. 


And according to this Rule you hal find, 


that when 
Altit. Aim. 
te m. 


Arturus is 6 hours — 425 15276 36 from the 


Algo! 2 from theMerid. his $12 38 579 43 5 North. 
Hrius is never 6 Hours diſtant from the Meri- 
dian, nor any other Star that hath * 
Declination. 


P R O B. XXXIX. 
To find what Altitude and Azimuth any Star hath; 


when he is at any Harary diſtance from the Meri- 


dian. 


Practice. J N 


is is no other than the laſt. For 
having brought the Star to the 


Meridian, a _ the Index to 12, move the om 
ti 


| Pr afl ice. J 
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til it come to the deſigned Hour. Then the 
Quadrant of Altitude, being laid over the Star, 


ſhall at the ſame time ſnew you both the Altitude 
and Azimuth thereof as before. . needeth 
no Example. 


PR O B. «Ws; 
Heviegs the Azimuth of a Star, to bnd at what Ho- 


diſtance that Star is from the Meridian, and 
o_ Altitude that Star then hath. 


Ring the Star to the Meridian, iy 
Index to 12, and the Quadrant of 


Altitude to the Given Azimuth; then turn the 


Globe about, till the Center of the Star lie juſt 


under the Quadrant of Altitude; the Index at 


that time ſhall give the Horary "Diſtance, and 
Quadrant the Altitude of the Star. 


E Xx A MPF EE > 
Ai being ſeen upon 80 Degrees * A 


Limuth from the North-Weſtward, that is, near 
upon the W. by N. Point of the Compaſs; the 


Star brought to the Meridian, and the Quadrant 
of Altitude to 80 Degrees, and the Hour-Index 
to 12. If you bring the Star to the Quadrant 


of Altitude, you ſhall find the Index to point at 


6 Hours, which is the Star's Horary Diſtance 
from the Meridian. And the Quadrant 6f Al- 
titude will ſhew 12 Deg. 18 Min. the Altitude of 
Aldebaran at that time. 


ROE 


2 Aſtronomical Problems. 
PRO B. XII. 
Concerning : 


he Poetical Riſing and Setting of the fixed 
Stars, VIZ. i= 11 5 


Coſmical * „ 

The Jeroen Riſing and Setting. 

5 Heliacal | a 

1 find either of them by the Globes, 
1. Of the Coſmical Riſing and Setting. 


Defini- X Star is ſaid to Riſe Coſmically, when 
tion. J it Riſeth with the Sun, or with that 


Degree of the Ecliptick in which the Sun then is. 


And the Coſmical Setting is, when a Star ſetteth 
In the Morning, or goeth down under the Welt- 
Horizon in the Morning at ſuch time as the Sun 
is Riſing in the Eaſt. 


Practice. ] Upon the 27th of May, the Sun then 


being in 17 Degrees of Gemini, I would know 
what Stars do then Riſe and Set Coſmically. Re- 
Rifie the Globe to your Latitude, and bring the 
11 Deg. of Aquarius to the Eaſt-part of the Ho- 
rizon: Then look what Stars are about the Edge 
of the Eaſtern Semi- circle of the Horizon, for all 
thoſe Stars do that Day Riſe Coſmically. And thoſe 
Stars which touch or are near the Rim of the 


Weſt Semi- Circle of the Horizon, do Set at that 


time Coſmically. So ſhall you find 
The right leg 


Aldebaran or | 

the —_ He, riſing, of 3 7 
27. with divers 12 us and feve- oſmi⸗ 
2 other ſmal- and ral other ( ca. 


ſmaller Stars, 


ler Stars, 


2. 07 


2. 

Defini 

tion. 
ſuch t 
Weſt. 
when 
the Sz 
8 
titude 
5 Deg 
on tha 
the Gl 
the Sz 
Horizc 
on the 
Riſing 


the Ve 


are the 
foreme 


AStar in 
Whales 
and ſey 
other fi 
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3. 0 


Sta 


Def 


on]. 
lid und, 
ing at 


der ls ſe 


v FV ST 
2 — ö 


Anme P r mer N 8 1 


2 of 1 Acronical ap ing. and Seni 4 the 
d S 


Defint- Star is aid to Riſe Acroni call py whe | 
tion. . it Riſeth in the Eaſt-Horizon, at 
ſuch time as the Sn goes down or Sets in the 
Weſt-Horizon; and the Acronical Setting is 
when a Star goeth down under the Horizon with 
the San. 
Practice. ] Upon the 1 8th of October, i in the La- 
titude of 51 Deg. 30 Min. the Sun then heing in 
5 Deg. of Scorpio, I would know what Stars do 
en on that Day Riſe and Set Acronically. Rectiſie 
at the Globe to the Latitude, bringing the place of 
the Sun, 5 Deg. of Scorpio, to the Welt-part of the 
th Horizon; then ſhall all thoſe Stars which you ſee 
on the Ve erge of the Eaſt-ſide of the Horizon, be; 
dun Riſing Acronicaly. And all thoſe that are about 
me Verge of the Weſtern part of the Horizon 
nen are then Setting Acronicaly. And fo uren he: 
forementioned Day, you ſhall find 


Re- | p 
the AStar in the The Tail of the W 
Ho- Whales Tail, Lion, the South ( Settin 4. 
age and ſeveral Riſing, and. Ballance , and 2 8 gu 
ral other fmal- | ſeveral other ed . 
boſe ler Stars, 0 28 - {maller Stars, * 
the 
that 3. 2 *. Heliacal Riff oy” and String of the 2 
3 Din- X Star is ſaid to Riſe Heliacaly, when 
roſe hes] 4 having been ſome time cumbuſt, (or 


S tid under theSun-Beams ) it begins now to appear, | 
eng at greater diſtance from the San. Anda 

. Of Mars ſaid to Set I which hath ——_ 

ma 


by 


82 Aſtronomical Prob lams. 
ſmall time before been ſeen, but now, by the 4, 
near approach of the Sun, becomes cumbuſt, and 


hidden under his Beams. Now to know When a 1 © 
Star begins to become cumbuſt, and when to be . 
fred from his cumbuſtment of the Sun-beams, no i ©}, 
certain Rule can he given; for the Magnitude of 8 ſh: 
the Star, the Difference of the Climate, the Cloudi- ns 
neſs or Serenity of the Air may much alter. But MW Th 


* Opinion of the Ancient Aſtronomers was, 1 | 
that 8 | 8 


1 I 


A Star JzU Magnitude may be ſeen _Y14(_ below the 


oß the when the Sun is but YisC Horizon. 
ö . 1 716 55 
5 17. [ 


And thoſe which are only Nebulous, cannot 
be ſeen till the Sun be 18 Deg. under the Horizon. 


 Praftice] Reftifie the Globe to the Latitude, 1 
and the Quadrant of Altitude in the Zenith; FD 
then bring the given Star ( ſuppoſe Regulus, or If 

the Lions Heart) to the Eaſt-ſide of the Horizon, * 


and the Quadrant of Altitude to the Weſt-ſide; 
then Regulus, being a Star of the Firſt Magnitude 
( by the former Rule of the Ancients ) may be 
ſeen when the Sun is but 12 Deg. below the Ho- 
rizon : wherefore ſee what Degree of the Eclip- 
tick doth cut the Quadrant of Altitude in 12 Deg, 
which you ſhall find to be 9 Deg. of Piſces, the 
oppoſite Degree to which is 9 Deg. of Virgo; to 
which Sign and Degree when the Sz cometh, 
(which will be about the 23th of Augnſt,) then 
will Regulus, or the Lions Heart, Riſe Heliacaly: 
Then for the Hel:acal Setting, bring the Star to 


the Welſt-ſide of the Horizon, and 3 


2 


1 | Aſtronomical Problems. 8 3 
drant of Altitude to the Eaſt-ſide, and ſee what 
Degree of the Ecliptick is Elevated upon the 
Quadrant, as the Magnitude of the Star you deal 
with doth require. For when the Sn comes to 


the oppoſite Degree of the Ecliptick, that Star 
| ſhall Set Heliacally. So 7 | 


The Pleiades? ſhall Riſe CFune 47 and Set) April - 20 

Aldebaran C Heliacal- Q Fune 26 > Heliacal- Abri! 22 

 Ardurus [y upon (Sept. 26 J ly upon I Novemb. 19 
malay Thee ps | * 


N Note, That if a Star Riſe Coſmically with us, 


it Sets Acronically with our Antipodes; and 5 20h os 
if it Riſe Acronically with us, it Sets Coſmi- ER 


cally with our Antipodes. 


3 


It it Sets Coſmically with us, it Riſeth Achroni= | 


caly with our Antipodes; and if it Sets. A. 


chronically with us, it Riſeth Coſmically with + 


our Antipodes and the contrar. 


If a Star Riſe Heliacally with us, it Riſeth o wt 5 
with our Antipodes; alſo if it Sets Helia-. 


cally with us, it Sets ſo with them. 


If a Star Riſe Coſmically with us, it Sets Acro-— 
nicaly with our Periæci; if it Riſe Acronis? 
cally with us, it Sets Coſmically wih our Peri. 
cl: So if it Sets Coſmically with us, it Riſes 

Acronically with our Perizci ; and if it Sets 
| Acronically with us, it Riſes Coſmically witin 


our Periæci. 


ſio with our Periæci; and if it 
us, it ſo alſo Sets with them. 


noctial: But a Star may Riſe Hehacallyito us, 


d Coſeicaly to our Antzci, G. Hebaca 
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Alſo if a star Riſe Heliacally with us, it Riſeth — 
o Sets with _. | 
| But theſe Poetical Riſings or Settings will not 


agree both to us and to our Antæci, as do 5s . : "> 
the ſame kind, unleſs a Star be in the Equi --- 


4 
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and Comical being neither the ſame nor con- 

trary. A Star may ſet Acronically to one 

Country, and Riſe Heliacally to another the 
ſame day, and Riſe Coſmically to one, and Set 

 Heliacally to another. : 

A Star may Riſe Co/mically to one, and Helia- 
cally to another, and Set Acron:ically to one, 
and Heliacally to another. 


There are alſo Latitudes, wherein any two 


Stars, which Riſe Coſnically together, ſhall 
Set Pertically ; that is, when the Weſter- 
moſt 1s juſt Setting, the other ſhall be juſt 
in the ſame Vertical Circle or Azimuth. 
And again, in which thoſe thaf Riſe Yertically 
| ſhall Set Acronically, &c. and thoſe which 
Set Acronically ſhall Riſe Vertically. 


—_—_—_— * 8 


Another way of working ſeveral Problems 

| at one Poſition of the Globe. 
FROB LL” 

The Latitude (51 Dep. 30 Min.) and the 


Sun's place in the Ecliptick, (29 Deg. 
. of Taurus given; to find 


/ 


1. The Sun's Declination ; II. Hi Right Aſcenſion; 
III. His Meridian Altitude; IV. His Diſtance 
from the Pole; V. His Depreſſion at Midnight. 
Practice. I F He Globe Rectified, bring 29 Deg. 
304811 P F of Taurus to the graduated edge 
of the Meridian; then count upon the ſaid Me- 
ridian the number of Degrees contained between 


the Equinoctial and the Sun's Place, whichyor 
iN > 340% if & P | E Wi 


wil 


Sec 
the 


ridi 
56 | 
gre 


' rizc 


30[l 
The 


the! 


the! 
to 9 
will 


Sout 


oppe 
num 
rizor 


Midn 
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will find to be 20 Deg. for the Sun's Declination * 


* Secondly, Reckon the number of Degrees upon 


the Equinoctial from the firſt of Aries to the Me- 
ridian, and that is the Sun's Right Aſcenſion, viz. 
56 Deg. 30 Min. Thirdly, The number of De- 
grees on the Meridian contained between the Ho- 


rizon and the San's Place, which will be 58 Deg. 


30 Min. for the Sur's Meridian Altitude: Fourthly; 
The number of Degrees from the Sans Place to 


the next Pole, viz. 70 Deg. is his Difance from 


the Pole, (or the Complement of his Declination 

to-go Deg.) which if his Declination be North, 
will be to the North-Pole; if South, to the 
South-Pole: Laſtly, Turn the Sun's Place to the 
oppoſite tide of the Meridian, and you have the 
number of Deg. that the Sun Sets below the Ho- 
rizon, viz. 18 Deg. 30 Min. or his Depreſſion at 


Midnight. 


PROB IL 


The Sun's place 29 Deg. of Taurus, . 
the Latitude 51 Deg. 30 Min. given; 5 


To find 


1. His Amplid at Riſe e I The point of, the 


Compaſs he riſeth u 3 The Hour of his Ri- 
ſing. IV. His Obl * ene ion V. His INS 
rence of Afcenſic ion. | 


Practice. T He Globe Rectiſied, enn 29 Deg. 
of Taurus to the Eaſt⸗ lde of the 

upper Plane of the Horizon, and there fix it ; 

then count the number of Degrees on the Hori- 

200 contained between the Sus Place and the 

kaſt· point of the Horizon, which you will find 

| G 3 10 


* 


86 Aftronomical A 
to be 34 Deg. towards the North, becauſe the 


Sun is in a Northern Sign: Secondly, Right a- 


gainſt the Sun s Place, in the Circle of Winds, you 
will find N. E. by E. for the Point of the Compaſs 
that the Sun riſeth upon: Thirdly, Then look- 


ing upon the Hour-Circle, the Iadex will point 


to the time of the Sun's Riſing, viz. at 4 of 
the Glock : Fourthly, The Degrees on the Equi- 
noctial cut by the Horizon, numbered from the 
beginning of Aries, viz. 29 Deg. is the Sur's 
Oblique Aſcenſion ; which Subſtracted from the 
Right- Aſcenſon, 56 Deg. gives 28 Deg. the 4/- 
cenfional Difference, which turned into Time, by 
allowing for every 15 Deg. one Hour of Time, 
it will make almoſt 2 Hours that the Sun riſeth 
before 6 of the Clock. EY, * | 
FROM BL 


To find, I. The time of the Sun's Setting : II. His 
Amplitude: III. The Point of the Compaſs that 
the Sun Sets upon: IV. His Oblique Deſcenſion: 


V. The Aſcenſional Difference: VI. The length 


_ of the Day and Night. 


Pra- He Globe Rectified, &c. turn the Globe 
ctice. about Weſtward until the San's Place, 
viz. 29 D. of Taurus, comes juſt to the Weſt-ſide of 
the Horizon, and you will find the Index at the 
Hour- Circle point to about 8 at Night, for the time 
of the Suns Setting: Secondly, You will find the 
number of Degrees between the Sus Place, and 


Weſt-point of the Horizon, to be 34 Deg. for 
his Setting Amplitude: III. In the Circle of Winds 


you will find the Sun's Place to be right againſt 
N. W. by W. for the Point of the Compaſs 2 
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las” 


the 875 vpoll: Feörchly, You" wAll fad the 


number of Degrees on the Equinoctial from the 


feſt Point of Aries, cut then by the Horizon, 34 


Degrees for his Oblique Deſcenſon towards th 


North: Fifthly, You hive his Aſcenſonal Difference 
as aforeſaid, by Supſtracting the Oblique Deſcenfi 
from the Right Deſcenſion : Sixthly, If you count 


upon the Hour. Circle, the Hours lbs the Index 


points to between the Sun's Riſing and his Setting, 
you have the Length of the Day, viz. 15 Deg. 


30 Min. which subſtracted from 24 Hours, gives 
WE Hers 39 Min, ry the APY of the Night 


£”. ("> 


105 1 is Hour nof the Dy " ay Globe when the 


Sun ſhines. | 


Prattice.] F you — a Meridi ian, I 3 
that is, a Line exatly Linear and S. 
Firſt, Place the Globe 0 that the 2 Meridian 


may be directly over it: Secondly, See that the 


Plane of the Wodde Horizbh.l be'p iralle1'to the 

Natural 9 ry which may laced by a 

Level or Plumm then the öden 

the Globe, woe Teichen any ſen ible Error cor- 
ith thoſe in the Haren: Thirdiy, If 

the Sim ſhines, obfer ve the ſhadow of the Axis or 


Pole upon the Rolf Circle, Which gives, you'the = 


Hour of the Day 


y., But if you have yo! Metin 
Line drawn up 


à Plane, Where you ca 01700 


niently place the, Globe, then you 8 de 
four Quarters of the Horizol, viz: EET W. 


agreeable to te Fu Quarters 6 
by your Needle and Compafs, 


"Circles of | 
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But this is only for the Summer Half- year, viz; 
from March to September. And therefore to find 
the Hour for the other half- year, you muſt De- 


preſs. the Pole as much below the South · part of 


the Horizon, as before it was Elevated above the 


Horizon; ſo will the North - Pole be directly op- 


poſite to his firſt Poſition, and the Shade of its 


8 bd 6 : : a 
Circle as before. 
„ i | 4. "oy? | : | 
at > 1 


Axis or Pole, will give the Hour on the Hour- 


„ ol 
* po wo 4 


The Latitude 51 Degrees; the Sun's place 
29 Deg. o Min. of Taurus, and the 


 Hoar given, viz. 10 in the Morn. to find 
Phe Shins Azimuth; The Suns Abitude 3 And the 
Point of the Compaſs he is then upon. 1 


Praftice.] £ [HE Globe rectiſied, the Quadrant 
I of Altitude fixed and brought to 


the Horizon, move the Globe about (towards 
the Eaſt it being in the Morning, but towards 


the Weſt if in the Afternoon) till the Index 
points to the Hour given; then lay the Qua- 
drant of Altitude juſt over 29 Deg. of Taurus, 
and count the Degrees from the Eaſt- point of 
the Horizon to the graduated Edge of the Qua- 


drant of Altitude, Which is the Sanz Azimuth, 
vix. 42 Deg. from the Eaſt: Then number the 


Degrees of the Quadrant of Altitude contained 


between the Horizon and the S/% s Place, you 
will find 51 Deg. for the Sem's Altitude, or Height 
above the Horizon, and the Point of the Com- 


paſs cut by the Quadrant on the Circle o? Winds 


on the Horizon, is the point of the Compaſs that 


dhe Son is. then upon. e Thus 


Aſtronomical:Problems, 39 
Thus you may find the S's Height and Axi- 
muth at any Hour of the Day, either before, or 
after Noon : If any Afternoon Hour had been 
propoſed , the Quadrant of Altitude muſt be 


turned on "the Weſt-ſide of the Globe, and the 


Azimurb reckoned from the Welk. 
P R 0 B . nne 


T be Latitude $12, Deg. Th e Sur. 8 Plat 
bade 1 . of f Taurus, "and the Ain nut 
42 Dig: Joon, e — 2 pls 


C13! . 248 g 11414275 


Fg far Ol 10 29175 

The Sup? Alkitude;, . cle 2 Bott the 
opt; of. the fonee/ 2 eig 0 it N vey fs 
54 <3 wo.19:; <1 21818 5113 no 25 2% 2 
T 'He Globe, Per of; Altitude, and Hour 
Index Rectified, turn about the Globe 
until the San's Place comes juſt againſt the un- 
der edge of the Quadrant, and there fixt it; 
then count the number of Degrees upon the 


Quadrant contained between the Horizon and 


the Sun's place, viz.. 51 Degrees for the Si 
Altitude ;, At the ſame time the Index will point 
to the Hour To, and the point of the Coftipaſs 
as before. Note, That if the Azimuth given be 
Eaſtward, the Hour found will be before Noon, 
if Weſtward after Noon. 

Here Note, alſo, That having the pointof the 
Compaſs given, you may find the Sun's Azimuth, 
Hour, and Alti pde : For 'tis but placing the 
Cuadraht Edge gainſt the Point of the Compaſs 


given, and turning the Globe about until the Suns 


place comes juſt to the edge of the Quadrant, and 
Jou "Y find the Requilites to be as aforeſaid. bh 


——— 
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Ti alſo by this Problem, that the Ss Altitude 
and Azimuth at 6 of the Clock is found, which 
can only be in the Summer half Nenn places chat 
have North Latitude. . 


ER OB. vit. 


Tofind the A Hei the Pole the Glob 
— * Sun * 1 id 5 oY 


1 
+ 8 


ſome Plane where the Sun ſhines; then turn the 
North Pole towards the Sun, raifing the Meridian 
higher or lower, until you find the Pole caſt no 
ſhade, that is, until the Rays of the Sn fall into 


Degrees on the Braſs Meridian, cut by the Ho- 
rizonX counted from the Pole, is: the Beige of of 
the Tale e, is 
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the very Aris of the Globe. then the number of 
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92 "YM rigonometrical Problems. 


Affections of ſuch Triangles ſo conſtitutld: how 
the things given or required in them are repre- 


ſented upon the Globe; with the variety of Que- 


ſtions, that the Solution of every Spherical Tri- 
angle will afford. With (3.) The Solution of 


ſeveral Problems for Practice. 
Of the Definitions and Afections of Triangles. = 
= tho \ II Triangles do confiſt of ſix parts, viz. of 


three Sides, and as many Angles. 
2. The three Sides of a Spherical Triangle do 
conſiſt of three Arches of Great Circles of the 


phere or Globe, each Arch being leſs than a 


Semi- circle, or 180 Deg. 


3. A Great Circle of the Globe, is that which 
divideth the Globe into two equal parts; fuch 


are the Equinoctial, Ecliptick, the Colures, or 


Angle wants of 90 Deg. 


Meridians, the Horizon, the Azimuth or Verti- 
cal Circle. 4 | | 


4. The three Angles of a Spherical Triangle, 
are meaſured by three Arches of great Circles de- 


ſcribed upon the three angular Points of the Tri- 
angle; and are either Right, Acute, or Obtuſe. 


J. A Right Angled Spherical Triangle, is that 


which hath either one, or more Right Angles, 
which contains go Deg. An Acute Angled Sphe- 
rical Triangle, is that whoſe three Angles be all 


of them Acute; that is, each of them leſs than 
po Deg. . 


6. An Obtuſe Angled Spherical Triangle is that 


whoſe Angles are all Qbtuſe, each exceeding 


go Dee. or elſe mixt, ſome Obtuſe, and ſome 
Acute. 9 5 


J. The Complement of a side or Angle to a 
Quadrant or go Deg. is ſo much as that _—_ - | 
8. The 


3 1 


2. 
terſe 
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8. The Complement of a Side or Angle to a 
Semi: circle or 180 Deg. is ſo much as that Side or 
Angle wants of 180 Degrees. . | 

9. All Spherical Triangles which have not one 


or more Right Angles, are called — angled 


spherical Triangles. 


Hence it fel That | 
1. If two Great Circles of the Sphere, ſhall paſs, 
by each others Poles, thoſe two Circles ſhall inter- 


10 each other at Right Angles. But 


If two Great Circles of the Sphere do in- 
terſect each other, and do not paſs through each 


others Poles, thoſe two Circles ſhall interſect each 


other at Oblique Angles. Thus 


The General Meridian and the 
Horizon, 
TheColures and theEquinoQtal 4 inter ſect each 
The Azimuth, or Vertical Cir- - other at Right 
cles and the Horizon, Angles. 
The Circle of Latitude and the 
Ecliptick, 


But 


The Colures and the Horizon: * 


The Vertical Circles and Equi - / do interſect each 
noctial | other at Oblique. 
TheCircles 9.99.2 Horizon \ Angles, 

gitude and the Eduinoctial 


And the Angles made by theſe Qblique i inter- 
ſections, are on the one ſide of the interſection 
Acute, and on the other ſide Obtuſe. Se 

3. Two Arches of Great Circles interſecting 


esch er, ſhall make, on both ſides the inter- 


ſeQion, . 
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ſeQion, either two Right Angles, or two Oblique 
Angles, the one Acute, the other Obtuſe ; of 
which, both of them, being taken together, ſhall 
beequal to two Right Angles, or 180 Degrees, 
Thus, ia the Latitnde of 51 Deg. 30 Min. 


d. m. 


080 

ſetting with Von the one 

Horizon, doth G62 OO ſide of the 

e an Angle of interſection 

— 338 00 f 

de n. . 
n the other 

And an Angle of 2118 oo ſide of the 
„5 C141 ©0) interſection. 


And both the Angles on either ſide together, are 
equal to two Right Angles, or 180 Degrees. 
But here Note, That theſe Angles do vary in eve- 
ry Latitude, and are not always the ſame. 
4. If a Spherical Triangle have three Right 
Angles, the three ſides of that Triangle ſhall be 
all Quadrants, each containing go Deg. So (in 
ng Oo ny 
The Braſs Meridian, cutting the Horizon in the 
North and South Points of the Horizon at Right 
Angles, and the Equinoctial, Coture in the Eaſt 
and Weſt Points of the Hofizon at Right Angles, 
and the Meridian and Colure interfecting each 
other in the Poles of the World, at Right An- 
gles alſo : do conſtitute a Spherical Triangle 
with three Right Angles; and the three ſides of 
this Triangle, (for this Reaſon) ſhall. be all of 
them Quadrants: for upon the Meridian, be- 
tween the EquinoQtial (which is alſo the Horizon 
in a Parallel Sphere) and the Pole, is contained 
n, 53 A . go Deg: 


/ 


go Degr 


„ 
. - 


enen! . 1 
ets: alſo upon the Colure, between the 


4 


ninoctial and the Pole is alſo 90 Degrees, a 
— the Eaſt and North or — Points 


the Horizon is alſo contained go Degrees: 80 


that the three Angles being Right Angles, the 


three Sides are alſo three Quadrants. 


5- If a Spherical Triangle hath two Right 
Ss, the Sides oppoſite to thofe Angles ſhall 


be Quadrants ; and the third fide ſhall be the 


meaſure of the other Angle. Such Triangles as 


theſe — come in Practice, for few or no 


Queſtions can ariſe out of them; but of Right 
angled Spherical Triangles; thoſe that have one 
Right, and two Acute Angles, moſt Queſtions 


are reſolvable by. 


6. An Acute Angled Spherical Triangle, hath 


| all = ſides leſs than Quadrants, or 90 Degrees. 


An Qbtuſe angled Triangle, having all'its' 


| A Oht — hath all its Sides more than Qua- 
drants: mixt, the Side or Sides oppoſite te tlie 
Obtuſe 4 Ne or Angles ſhall be Greater, and the? 
Side or ates to the Acute Angle or Au- 
gles, ſnan Leis than Qnadrants. 


8. The: Ades of Spherical Triangles, my of 


the fame affection: or kind with: Wn” oppoſite z 
Angles. 


9. In Right aged Spherical Triangles the 
Side which is oppoſite to the Right Angle, I 
call the Hy potenuſe; and the other two Sides 
ke the Rigit Angle, Leal the Sides = 


I | 


53 ** Oblique angled Spherical Tridzights, 
call the Sides Sides, and the Anne Angles , 
without any other diſtinction, e .. - 


$1. it- 
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11. In the Solution of Right angled Spheri- 
cal Triangles, there are uſually 16 Caſes, which 
will all be reduced to Five; for that by the 
Globe three things are at once found. And in 
Oblique angled 1 Triangles, there are 

uſually twelve Caſes, which by the Globe will be 
reduced to 6; the Globe anſwering two at one 
Poſition. 901 34 | 


Thus much of the Definitions and Affections 

of Spherical Triangles. Ft | 

Of the Solution of Spherical Triangles upon the 
Globe: 91 ; 


N the following Scheme or Figure of the 

Sphere or Globe, it being in an Oblique Po- 
 fition, :z. Elevated to the Latitude of London, 
51 Degrees 30 Minutes, you have upon the Su- 
perſices thereof divers Spherical Lines nd Cir- 
cles, by the interſections whereof, gare conſti- 
tuted divers Spherical Triangles; me where- 
of are Right angled, and others OblifneZangled : 
Of which I ſhall make uſe only oi” Two; one 
for the Five Caſes of Right-angled Triangles, 
the other for the Six Caſes of Oblique-angled 
Triangles = | 


* he | Triangle which I ſhall make uſe of for 
the Five Caſes of Right-angled Triangles, 
8 1 the Triangle P. O. O. Right -· angled 
0. 5 5 


* 


ll || 
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by * In which Right-angled Spherical Triangle P. O. O- 1 
h CP: O. being an Arch of the Braſs Meridian, : [8 
6 we ſuppoſe to be the Latitude of Lon- * 
n DP don, 51 deg. 30 min. | 1 
e ; © .O. being an Arch of the Horizon, we ſup- 5 
e poſe to be the Amplitude of the Sun's ns 
e 8 Riſing or Setting, from the North. part 1 
52 of the Meridian 56 deg. 40 min. 1 
P. O. being the Arch of another Meridian, 14 
IS 5 or Hour-Circle, (which the Equinoctial 
| Colure will beſt ſupply or repreſent) we 
ſuppoſe to he the Sun's diftance from the 
e Pole, or the Complement of his Decli- 
L nation, 70 deg. oo min. 
e 0. P. O. is the Hour from midnight, whoſ: 
b I meaſure is to be reckoned upon the E- 
* | quinodtial, between the Equinoctial Co- 
— lure and the Braſs Meridian, and will be 
- | 62deg:45 min. or in time 4 hours 1 
- iin. 
-. P. O. O. is the Angle of the Sun's Poſition at the 
3 time of the Queſtion, whoſe meaſure is 
e 3 the Arch of a Great Circle, comprehen- 
, | dQed between the Complement of the 
4 44 fide ©. O. on the Horizon, and the 
| | Complement of the ſide O. P. on the o 
2 Equinoctial Colure; both thoſe ſides be- 
r 5 ing continued to Quadrants; on the 
. contrary ſide of the Braſs Meridian, 
4 and will contain 56 deg. 39 min. 
IE. o. OS. is the Right Angle, whoſe meaſure | is 
mT the deg of the Quadrant of. Altitude 
; contained between the Eaſt and Weſt 
5 points of the eien and the Auen 5 
n | 


- which is 90 deg; $00 
H The 


% 
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The ſeveral parts of the Triangle being chus | 
declared, let us now proceed to the ſeveral Caſes 
which ariſe out of this, and every Right-angled 


Spherical Triangle. Fe 
| | 9 of 

Of Right. ang led Spherical Triangles, 5 hs 

75 | PT Po 
CASE L lo, 

The two Sides (or Legs) P. O. 51 deg. 30 min, and 77 
©. O. 56 deg. 40 min. being given, to find the Hy- dif 
potenuſe P. O. and the Angles O. P. O. and So. 
P. O. O. S. (m 

| „ 5 Co 
Okeing that the ſide P. O. is an Arch of the gle 
Braſs Meridian, and contains 51 deg. 30 min. 0 
count thereupon from the Pole 51 deg. 30 min. fou. 
and bring thoſe degrees to the Horizon. Then gle 
the ſide O. O. being an Arch of the Horizon, flor 
and contains 56 deg. 40 min. count upon the to 5 
Horizon, from the Meridian, 56 deg. 40 min. and Equ 


turn the Globe about till the Equinoctial Colure do rizc 
touch thoſe degrees of the Horizon, ſo ſhall you - tur 
have the true Triangle perfectly deſcribed :upon 
the Globe it ſelf: For from the Pole to the Hori- 
20on, upon the Meridian, is equal to P. O. From 
the Horizon to the Pole, upon the Colure is equal 
to P. ©. And from the Colure to the Meridian, 
upon the Horizon is equal to ©. O. Now (I.) 
P. O. being 51 deg. 30 min. and O. O. 56 deg. 
40 min. the degrees of the Colure counted from 
the Pole to the Horizon, will be found 70 degrees; 
for the Hypotenuſe P. ©. which was required. 
(2.) For the Angle O. P. O. count the degrees 
of the Equinoctial which are contained between 
the Colure and the Braſs Meridian, and you 2 
hp PE PE ad 


W N 
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find them to be 62 deg. 45 min. or 4 hours 11. 
min. for the quantity of the Angle ©. P. O. (3.) 
For the Angle P. ©. O: count the Complement 
of ©. P. 20 degrees upon the Equinoctial Cglure, 
on the other fide; of the Meridian (ſo ſhall that 
Point be diſtant from the Point O. go deg. ) Al- 
ſo, count the Complement of the ſide G. O. viz: 
33 deg. 20 m. upon the Horizon, on the other 
ſide of the Meridian, (which Point will be 90 deg. 
diſtant from the Point G. upon the Horizon) 
So ſhall the diſtance between theſe two Points, 
(meafured by the Quadrant of Altitude or by 
q Fo 1 * contain, 56 deg: 39 min. for the An- 
gle P. ©. O. | 7 5. No {dd 93. 
Or, This Angle P. ©. O. may be 6therwiſe 
found in the ſame manner as you found the An- 
gle O. P. O. (but then you- muſt alter £ 
tion of the Globe) For, if you Elevate ti Globe 
to 56 deg; 40 min, the ſide O. O. and bring the 
Equinoctial Colure to 5 r deg 30 min of the Ho- 
turned the Triangle upſide- down) thenswilb the 
degrees of the Equinoctial intercepted hat ween 
tze Equinoctial Colure and the Braſs Menidiany!be 
| ty 9.05 39 min. as before, and aquakto he Angle 
ne r ane US 0 
Or this is the uſual Way taught by others, e- 
by the Globe muſt be-often:ReQifiedbþo 
ry ſmall occafon. But ł embrace the: frſt-πW ß, 
as being both Exact and Natural :\-buctarnidg 
declared both ways, I leave every one at liber⸗ 
t to uſe that which he beſt liketh. | 
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8 by this one Data you have reſolved three 


Problems of che Sphere: for you have found 


Ct: The ſi de p. O. the Dein dhettent of the 


Sun's Declination 70 degrees. 


1 2. The Angle O. P. O. the hour from Mid. 


night 4 hours 11 minutes. 
3. The Angle P. ©. O. the Angle of the 


| | — Sun 8 poſition 7 degrees 39 minutes. 


CASE I. 


Hypoteanſe p. ©. 70 degrees, and the Side 


er Leg) P. O. 51 * 30 min. being given; to 
Find the other . . ©, and the "F: O. P. O. 
_ 0. ©. P. * 


. conteining Fi d. 30 m. the Meridian being ſet 


” = THis Caſe differeth little from the former: for 


P.O. being an Arch of the Meridian, and 


- thereto in the Horizon, turn the Globe about 
till 70 deg. of the Equinoctial Colure do touch 


- the Horizon. So ſhall you find the degrees of 


the Horizon intercepted between the Colure and 


the Meridian to be 56 deg. 40 min. for the ſide 
0. The Angles at P. and ©. are to be found 


in all reſpects by their meiden as in the for- 
Caſe. 


And by this one Data, you have reſolved ſix 
"other Problems of the 5 _— for by it you 
erg n wg 


6. ©, 


for th 
interc 
the V 
vide G 


min o 


qui noc 
Angle 
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"1. O. O. the Sun's Amplitude from the 
North, 56 deg. 40 min. 
2. O. P. O. The hour from midnight 62 
1 deg. 45 min. or 4h. 11 min. | 
3. P. ©. O. The Angle of the Sun's -poſi- 
tion, 56 deg. 39 min. 
And if inſtead of Leg P. O. there had 


6. < been given the Leg ©. O. you might 


have then found [by bringing 70 de- 
grees of the Equinoctial Colure, to meet 
with 56 deg. 40 min. of the Horizon. ] 
4. PO. The Latitude 51 deg. 30 min. 
5- ©. P. O. The hour from midnight. 
6. F. . O. The Angle of me . poſi- 
L tion * dez. 39 min. 


CASE Ll. 


The Hypothenuſe P. ©. 70 deg. and the Angle P. 
62 deg. 45 min. being given, to find the two LAW 
P. O. and O. O. F O. O. | 


Ount the Angle P. 62 deg 45 min. upon | the 
Equinoctial from the Colure, and bring that 
point to the Braſs Meridian, and there keep the 
Globe faſt in the Meridian; then move the Brafs 
Meridian upwards or downwards in the Hori- 
z0n, till 70 deg. of the Equinoctial Colure do 
juſtly ch the Horizon, then ſnall the Braſs Me- 
ridian reſt in the Horizon, at 51 deg. 30 min. 
for the ſide P. O. and the degrees of the Horizon, 
intercepted between the Equinoctial Colure and 
the Meridian will be be 56 deg. 40 min. for the 
vide O. O. and the diſtance between 33 deg. 20 


min of the Horizon, and 20 degrees of the E- 


quinoctial Colure ſhall be 56 deg. 30 min. for the 
Angle P. O. O. T 
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'$o that by this ſingle Data there are alſo ſix 

bother Problems reſolved, viz. there is found 

Fr. The P. O. the Latitude 51 deg. 30 min. 
| | 2. The fide O. O. the Amplitude from the 
North 56 deg. 40 min. 


Sun's poſition. 
Andi inſtead of the Angle at P. the An- 


gle at O. had been given, you might 


then have found [by counting 20 deg. 
upon the Equinoctial Colure, and to that 


drant of Altitude, (or a pair of 


6. Compaſſes opened to that diſtance,) 


deg. of the Colure and oo deg. of the 
Quadrant of Altitude do touch the Ho- 
rizon on either ſide the Meridian: for 


| on, at 51 deg. 3o min. 

4. The fide ©. O. the Amplitude from the 
bl North 56 deg. 40 min. 

il: 5. The fide P. 05 the Latitude 51 d. 30 m. 
| 16. The Angle O. P. O. the hour from mid- 
. night 62 deg. 45 min. ä 


CASE W. 


One Leg, ©. O. 56 deg. 40 min. and one Angle P. 


O. O. 56 deg. 39 min. being given; to find the ſide 


T. O, the Aypotenuſe P P. ©, aud the Angle 
O. P. O. 


Ount upon the Horizon from the Braſ Me- 


ridian 56 deg. 40 min. the given ſide (or 
* ) ©. O. alſo from the Braſs Meridian, on the 


. 


3. The Anggle P. O. O. the Angle of the 


then turn the Meridian in the Horizon, | 


| 
13 Point apply 56 deg. 39 min. of the 
| and the Globe about his Axis, till 50 


then will the Meridian reſt in the Hori- 


con- - 
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| contrary ſide thereof, count 33 deg. 20 min, the 


Complement of ©. G. to which degrees apply 


oo doo! of the Quadrant of Altitude. Then move 


the Braſs Meridian up and down in the Horizon, 
till the Equinoctial Colure cuts 56 deg. 40 min. 
and 56 deg. 39 min. of the Quadrant of Altitude 


do interſect the Colure. So will the Braſs Meri- 


dian reſt in the Horizon at 51 deg. 30 min. For 
the fide P. O. the Horizon will cut the Equinecti- 


al Colure in 70 deg. For the Hypotenuſe P. ©. 
and the degrees of the Equĩinoctial intercepted be- 


tween the Equinoctial Colute and the Braſs Meri- 
dian, will be 62 deg. 45 min. for the quantity of 
the Angle O. P. O. which was required. 
And by this Data there are twelve Problems 
reſolved: for there is found 
C1. The ſide P. O. the Latitude 531 d. 30 min. 
| 2- The Angle ©- P. O. the hour from Mid- 
| night 62 deg 45 min. 
3. The ſide 8.6 >, the Sun's diſtances from 
the Pote 79 Jes: 
But if the Given Leg had been @- O. and - 
the Given Angle O. P. O. [by counting 
the Angle P. upon the Equinoctial, and 
bringing that point to the Meridian, and 
moving the Meridian up and down in 


did touch 56 deg- 40 min. of the Hori- 
Ton] you mould then have found 
| 4. The Hypotenuſe P. OG. the Sun's diſtance 
| & from the Pole 70 deg. 
| 5 The ſide P. O. the Latitude 51 deg: 30 m. 
The Angle P. G. O. the Angle of the 
LY Sons poſition 56 deg- 39 min. 


— — 


Alfo if the HiporetbC ©: G. and the A- 
gle &- P. O. had been given [by count- 
H 4 F.. 


the Horizon, till the Equinoctial Eolure 
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ing the Angle ©. P- O- upon the Equi: 
noctial, and bringing it to the Meridian, 
| and moving the Meridian in the Hori- 
124 on till 70 deg, of the Equinoctial Co. 
ure did touch the Horizon] you might 


then find 
the North 56 deg. 40 min. 
Pole 70 den. 


9. The Angle P. O. O. the Angle of the 
Sun's poſition 56 deg. 39 min · 


ſetting the Braſs Meridian to 51d. 3om- 


| been P. O- and the Angle O. ©- P. [by 
in the Horizon, and turning the Body of 


2 | the Globe about till the Equinoctial Co- 


5 of 56 deg· min. ] you might then find 
10. The Hypoterbſe P. O. the Sun's di- 
ſtance from the Pole 70 deg- — 


lure and Semin) do make an Angle 


- the North 56 deg. 40 min- © 


i 


| * night 62 deg · 45 min. as 50 
. 


The two Acute Angles O. P. O. 62 deg. 45 min. 
and P. O. O. 56 deg. 39 min. being given, to find 
the ſide P. O. P. O: and O- O. Eons | 


Ount the quantity of the Angle ©. P. O. 62 
deg. 45 upon the Equinoctial, from the E- 
quinoctial Colure, bringing thoſe degrees to the 
Meridian, and there fix the Globe; then _ 
Bs WW EF 8 5 t 2 


3 


„ 7. The ſide O. O. the Sun's Amplitude from 
8. The fide ©-P- the Sun's diſtance from the 


And again, if the given ſide (or Leg) had 


11. The ſide O. O· the Sun's Amplitude from 
12. The Angle ©- P. O. the hour from mil - 


And from this Data, three Problems are re- 


© Trigonometrical Problems. 
the Meridian upward or downward in the Hori- 
zon, till the inter ſection of the Equinoctial with 
the Horizon do make an Angle of 56 deg. 39 min. 
So ſhall the ſide P. O. be found to be 51 deg. 
30 min. the Leg O. P. 56 deg. 40 min. and the 
Hypotenuſe P. O- 70 deg. 


ſolved : for you have found 


Ci. The ſide P. O. the Latitude 51 deg, 30 min. 
Iz. The ſide ©. P. the Am 

North 56 deg. 40 min. 

3. The Hy potenuſe P. ©, the Sun's diſtance 
from the Pole 70 deg. . 


This laſt Cale may beſt be reſolyed by chang- 
ing of the Angles into Sides, as ſhall b 


taught. 


þ 


the ſeveral Parts given in theſe Five Caſes, / 
there are 30 Spherical Problems reſolved :-/ 
Namely, 3 by the Firſt Caſe, 6 by the Se- 
cord, 6 by the Third Caſe, 12 by the Fourth 
Caſe, and 3 by the Fifth Caſe. And fo many 
are reſolvable in 


Triangle. 


plitude from the 
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Theſe are the Five Caſes of Right-angled Sphe- 
rical Triangles: And here you ſee that in 
this one Right-angled Spherical Triangle, by 


e hereafter 


every Right-angled Spherical 


OD 


{ 


8 Trigowontrical Problems. 
? Of Oblique-angled Spherical Triangles. 


FT He Triangle which I ſhall make uſe of for 
the reſolving of the Six Caſes of Oblique- 
angled Spherical Triangles, ſhall be the Oblique 
Triangle Z. P. E. Obtuſe angled at Z. 


In which Triangle 
| { Z. P. being an Arch of the Braſs Meridian, 
we will ſuppoſe to be the Complement of 
| the Latitude of London, containing 38 deg, 
| 3o min» | | 


Circle) we will ſuppoſe to be the Sun's 
© 5 diſtance from the Pole, or the Comple- 
= | ment of the Sun's Declination Northward 
th] 7odep: _ 


:» tical Circle) let be the Complement of 
the Sun's, or a Star's Altitude, and to con- 
115 tain 47 deg. 12 min. 3 


between the Equinoctial Colure and the 


L | 45 deg\vor 3 hours in time. 


N 
2 
2 


5 2 % wk of the Meridian, and is to be mea- 
* ured upon the Horizon between the 


North- part of the Braſs Meridian, and the 
Quadrant of Altitude, and will be found 


to be 15 deg- 25 min. 


mea- 


v. E. being an Arch of a Meridian (or Hour- 


Z. E- being an Arch of an Azimuth (or Ver- 


| Braſs Meridian, and will be found to be 
E Z. P. is the Sun's Azimuth from the North 


; Z. E. P. is the Angle of the Sun's Poſition at 
| the time of the Queſtion, and may be 


upon both of W concur in one Point i a a 
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"meaſured. either by turning of the Qua- 
drant af Altitude to the contrary ſide of 


Complement of the fide E. Z. 42 degrees, 
48 min- and tke Complement of the fide 
Z. P. 20 deg: upon the Colure; and the 


meaſure of the Angle Z. E- 
be found to contain 36 deg+ 52 min- Or, 
you may turn the Triangle, and place Z. 

E. in the place where before Z . P. was 

Placed, and then may that Angle be mea- 

ſured upon the Equinoctial between the 

|  Colure and the Braſs n, as the An- 

U gle Z. P. E was. os 


| The ſeveral Sides and Angles of this Triangle 
being diſcovered, I will now come to ſhew the 
ſeveral Caſes which will ariſe our of this, and 


VN 


_ every Oblique Spherical Triangle : But firſt ” 


me ſhew yau 


' How to expreſs the Triangle upon the Globe. 


Elevate the Pole of the Globe to the Comple- 


ment of any of the Sides of the Triangle, as in 


this Example, to 51 deg- 30 min. (which is the 


Complement of the ſide Z. P.) then count the 
fide Z. P. 38 deg- 30 min. from the Pole, and 
thereto ſcrew the Quadrant of Altitude. This 
done, count the ſide E. P- 70 deg+ upon the E- 
quinoQial Colure from the Pole, and the Side Z. E. 
upon the Quadrant of Altitude from the Zenith 
downward, and ſo move the Globe and Quadrant 
of Altitude together, till the numbers counted 


. Meridian, and counting thereupon the 


diſtance of theſe two Points ſhall be the 
which will 


. OM 


18 Trigonometrical Problems. 
ſhall you have your Triangle exactly delineated 
upon the Globe; which being done, I proceed to 
the Six Caſes of Oblique-angled Spherical Tri- 
angles, and to ſhew the Variety of Problems that 
will naturally ariſe out of the ſolving of every 
ſach Oblique Triangle. | 


CATE L 


The Side Z. P. 38 deg. 30 min. The Side E. P. 
Jo deg. and the Side Z. E. 47 deg. 12 min. being 
given, to find the Angles. 


Levate the Globe to the - 1 deg- 30 min. the 

Complement of Z. P. and count the fide 
Z- P. the Complement of the Latitude 38 deg - 
30 min · from P. to Z. and there faſten the Qua- 
drant of Altitude- Then count the Side E-. P. 
the Complement of the Sun's Declination 70 deg- 
upon the Colure from the Pole downwards: Alſo 
count the Complement of the Sun's Altitude 47 
deg- 12 min · The Side Z. E. upon the Quadrant 

of Altitude downwards; and move the Globe 
and Quadrant together till 70 deg · of the Colure, 
and 47 deg. 12 min · of the Quadrant domeet : So 
is your Triangle repreſented upon the Globe. 


Now to find the ſeveral Angles. i 
1. For the Angle at Z. count the number of 
degrees of the Horizon, which are contained be- 
tween the North- part of the Meridian, and the 
Quadrant of Altitude; and you ſhall find them 
to be 115 deg+ 35 min. and that is the quantity of 

the Angle E- Z. P. and is the Sun's Azimuth from 
the North part of the Meridian - 2. For the An- 
gle Z. P. E. count the number of degrees - the 
2 | | qui- 


& * 


3. 
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EquinoRtial, which are contained between the 


South-part of the Meridian and the Colure; 


which you will find to be 45 deg: and that is the 


quantity of the Angle Z. P. E. which is the Hour 
from Noon, namely 9 in the Morning, or 3 in 
the Afternoon- 3. For the Angle Z. E. P. (either 
change the Triangle by elevating the Globe a- 
new, or) count 42 deg. 48 min · the Complement 
of Z. E. upon the Quadrant of Altitude (it be- 


ing brought to the other ſide of the Meridian) 
and alſo count- the 20 deg- the Complement of 


E. P. upon the Colure, (on the other ſide of the 
Meridian) the diſtance between theſe two points, 
meaſured by Compaſſes or otherwiſe, will be 
found to contain 36 deg. 52 min. equal to the 
Angle Z. E. P. which is the Angle of the Sun's 
or Star's Poſition at the time of the Queſtion. 


And thus by this one Data, you have reſolred 
three Problems : For you have found 


1. The Angle E. Z. P. the Sun 8 Azimuth 11 5 
deg · 35 min | 
2, The Angle Z. P. E. the Hour 45 deg, or 9 
or 3 a Clock. | 
( 3+ The Angle Z. E. P. the Sun's Angle of Po- 
ſition 36 deg. 52 min 


a / 


—_ - E 5 
; af . wa . 
e | "od ou 2 
7 * 2 . n 3, Fa 


2 . 


©) 
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FEI | LE? 


es E n. 


mee Sides 2 45 the 12 min. 2. P. 38 ds, 
30 min. and the Angle eee between then 
A 25 to 5 8 * ow mg of the Tri- 


3 


| 8 p. Z. 2. 38 45 30 mia · [tl the Globe be- 
Jing elevated to the Complement thereof) 
upon the Meridian, from P. to Z. and there fix 
the Quadrant of Altitude: Then from the North- 


part of the Meridian upon the Horizon, count 
the quantity of the Angle E- Z. P. 115 Af 35 m. 
ti 


and thereto bring the Quadrant of Altitude: 
Then count the other given Side E. Z. 47 deg. 
12 min. upon the Quadrant of Aititude down- 


wards; and turn the Globe about till the Equi- 
noctial Colure cut the Quadrant of Altitude in 
47 deg. 12 min- S0 is your Is delineated | 


ns; the Globe: 


Now to find the fs bares 
1. The Degrees of the Colure contained be⸗ 


| tween the Pole and the Quadrant being 70, is the 


Side E. P. 2. The Degrees of the Horizon be- 


tween the Meridian and Quadrant being 115 deg. 


35 min- is the Angle E. Z. P. And 3. The di- 


ſtance between the Complement of E. Z. upon 


the Quadrant of Altitude, and the Complement 
of E. P. upon the Colure (they being both con- 
tinned to Quadrants, on the other ſid of the Me- 
ridian) will be found 36 deg- $2Min- which is the 
Angle Z. E. P. 


Fhus 


< 
* 
4 . 
* i e — 1 
292 RR — 


— 


Trigonometric al Problems. 


| Thus by this Date you have found 


7 E. P. The Complement of the Sun's De⸗ | 


4 | clination... 
mM = 


2 : | North- 


3. Z. EP. The Angle of the Sun's or Star's 
Poſition. 


" P. E. had been given, there would then 
a have been found © _ | 
4. P. E. Z. The Angle of Poſition. ITT: 
35. E. Z. The Complement of the Sun's Alti 

4 tude, 
6, K. 4 P. The Azimuth from the North. 
, Or if the Sides Z. E. F. E. and Angle Z. 
E. F. had been given, there would then 
— | be found 
7. E 2. P. The Sun's Azimuth from the 
North. 
8 Z. P. The Complement of the Latitude 
12. Z. P. E. The Hour from Noon. 4 


CASE ii. 


The two Angles E. Z. P. 154 deg. _ min. ad 


F. E. 45 deg. with the Side Z. P. 38 deg. 30 min. 
comprehendid between them, given, to e other 
parts of the Triangle. 


'Ount 38 deg. 30 min · the fide 2 P upon the 
Meridian from the Pole, and: thereto ſcrew 
the Quadrant of Altitudr; then count 45 deg. 
the Angle Z, P. E. upon the Equinoctial, (begin- 
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1. The Sun 8 Azimuth from the 


| But if the Sides Z. P. P. E- and Angle Z. 
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the South-part of the Braſs Meridian. Again, 
count 115 deg- 35 min. the Angle E. Z. P. upon 


dian, and thereto bring the Quadrant of Alti- 
angle upon the Globe, 
Nor to find the other Sides aud Ank les. 


deg- 12 min- will be the Side Z · E, 2+ And the 
the Colure, viz- Jo, will be the Side E. P. 3. And 


36 deg: 52 min- will be the Rage Z. E. P. 


And by this Dara, you have found 
1.Z-E- The Complement of the Sun's Altitude. 


4 
3· Z. E. P. The Angle of the Sun's Poſition. 
1 But if the Side E. P. and the Angle Z. E. 


P. and Z. P. O. had been given, there 
would have been found 
| 4- E. Z. The Complement of the Sun or Stars 
Altitude. 
15 E. Z. The Sun's or Stats Azimuth from the 
— North. * 
6. Z. P. The Complement of the Latitude. 
And if the Side Z. E. and the Angles P. 
2. E. and P. E. Z. had been given, yo 
might then find 
17. Z. P. The Complement of the Latitude. 
I Z. P. E. The Hour from Noon - 
Is. P. E. The Complement of ä s or Stars 
L Declination CASE 


* 


* 


the Horizon, from the North Part of the Meri- 


tude» And ſo have you repreſeated your Tri- 


4. THe Degrees contained — the Pole 
and the Colure upon the Quadrant; namely, 47 


Degrees between the Pole and the Quadrant upon 
the diſtance between the Complements of the 


Sides E- Z- and E. P. being continued to Qua- 
drants on the other ſide of the Meridian; namely, 


2. E. P. The Diſtance of the Sun from the Pole: 


1 | | | - 


Tri "4g onom errical Problems: > i 3 
U. i) TM ay : | 
n Lk COM CASE I. 
q- 
i- The two Sides Z. P. 38 deg» 30 min. and E. P. 70 degs 
1- with the Angle Z. E. P. 36 deg · 52 min. being i- 
ven, to find rhe other Side and Angie $71 

0 reſolve this Caſe, you may (if you pleaſe) 
le revert the Triangle, by elevating the Globe 
+7 | to:20 deg- the Complement of the given Side 
he P. E. then counting 70 deg- the Side E. P. upon 
on tie Meridian from the Pole; there ſcrew the Qna- 
nd drant of Altitude. Then upon the Horizon, 
he count 36 deg - 52 min the given Angle E and to 


la- them bring the Quadrant of Altitude. So have 
ly; you fixed the Angle 2. E. P. Then turn the Globe 
about, till 38 deg- 30 min. the other given Side 
PE do couch the Quadrant, which it will do in 
47 deg. 12 min. for the Side E-Z. And for the 
de: Angle P. the degrees of the Equinoctial between 
le: the Meridian and the Colure, vi. 455 is the An- 
. dleat P. and for the Angle at Z. it may be found 
2 by reverting of the Triangle again, or by the 
ere Complements of the Sides extended on the other 
ide of the Meridian, as hath been before taught. 
ars Laſty, for the Side E. Z. you have it u upon the 
Quadrant 47 deg+ 12 min. 
The Triangle being thus delineated, you have 
found, (1.)) the Side E. Z. 47 deg. 12 min- (2.) the 
Angle P. 45 deg. (3 2 the Angie E. Z. P. 154 deg: 
25 min. 


& P. 
you 


1 thought good i in this place to infork this man- 
I 

tars 
\ SE 


be more 3 delineated upon the Globe. 


i A "And 


ner of Change, not only for variety, but be. 
cauſe in this and the next Caſe the I riangle ma Fe 
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And in this one Data you have found 

0 E e The Complement of the Sun's Alti- 

| tude 

2. Z. P. E. The Hour from Noon. 

1 E. 2. P. The Azimuth of the Sun or a 

| Star from the North. 

But if the Sides Z. P. 0 E. 7. and the 
"Angle E. Z. P. had been given, you 
would then have found 

4 E. Z. The' Complement of the Sun's or 


Star's Altitude. 
5: Z. E. P. The Angle of the Suns $ or Star's 
Polition. © 3 
16. Z. P. E. The Hour ** Noon. 
T Andiif there had been given E. P. E. Z. 
and E. Z. P. then would have been found 
| Z. P. The Complemeat of the Latitude. 
184 E Z. P. E. The Hour from Noon. 
9. Z. E. P. The Angle of Poſition. 
In like manner, if P. E. E. Z. and Z. P. E. 
had been given, you would have found 
II. Z. P. The Complement of the Latitude. 
II. Z. E. P. The Azimuth from the North. 
12. Z. E. P* The Angle of Poſition. 
Again, if there had been given E. Z. Z. P. 
and Z. P. E. yon might then find 
13. P. E. The Sun's diſtance from the Pole. 
14. Z. E. P. The Angle of Poſition. 
15. E. Z. P. The Azimuth from the North. 
Laſtly, If E. Z. and Z. P. and the Angle 
Z. E. P. had been given, there would 
| have been found 
Js. P. E. The Complement of the Sun's or 
» l or Stars Declination. 


17. Z. P. E. The Hour from Noon. 


18. E. Z. P. The Azimuth from the North. 
CA 8 E 


* 
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CASE V. 


The two Abotic E. Z. P. 115 4. 35 min. E. ?. E. 
45 deg with the Side P. E. Jo deg+ . given, to 


[en the +5. of the Triangle. 


Wevate the Globe to 20 dep the Complement 
of the Side E. P. Then count the given Side 
E. P. 70 deg. upon the Meridian, from P. to Z. 
and there fix the Quadrant. Then the given An- 
le E. P. Z. being 45 deg ˖ count 45 deg. upon the 
Eq uinoctial from the Colure, and bring that pbint 
—_— the Meridian : So have you conſtituted the 
Side E. P. and the Angle E. P. Z. Now for the 
Angle E. Z. P. you muſt either revert the Trian- 


gle again, or find it by the Complements of the 


sides Z. E · and Z. P. extended to Quadrants on 
the other ſide of the Meridian, which you ſhall 
find to be 115 deg+ 35 min. 


The Triangle thus conſtituted, (1 ) For the 


Side Z. P. the degrees of the Colure between the 


pole and the Quadrant being 38 deg 30 min. is 
that Side. (2:) The degrees of the Quadrant of 
Altitude, between the Zenith and the Colure, be- 
ing 47 deg: 12 min. is the Side E. Z. (3.) The 
degrees of the Horizon between the Meridian and 
the Quadrant of Altitude being 36 deg. 55 min. 
i the quantity of the Angle Z. E FP. 


By which ſingle Data, you have 23 


1. E. P. The Complement of the Latitude. 
| 2. E. Z. The Complement of the Altitude · 

3. Z. E. P. The Angle of Poſition. 
But if the Angles E. Z. P. Z. P. E. and the 
Side Z. E. had been given, then might 
you find ö 4 Z. P. 
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aud the side E. P. you might from thence 
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Z. P. The Complement of the Latitude. 
E. The'Sun's diſtance from the Pole. 
E. P. The Angle of Poſition. 

r had there been given Z. P. E. Z. E. p. 


4 
5 P. 
6. Z. 
O 


find 


7- Z. P. The Complement of the Latitude. 


138. E. F. The Galplement of the Sun or Stars 
big n Declination. 


@ 4 
8 * 
#. 4 4 
* 1 3 


9. E. Z. P. The Sun $ Azimuth from the 
North. 


I Andif the Angles Z. P. E. Z. E. P. with 


the Side Z. P. had been given, then would 
have been found - - 
10+ Z. E. The Complement of the Sur SAL. 


I  titude. 


5 < 
* SS 


* 
8 „„ 


11. P. E. The Sun's diſtance from the Pole. 


Tn 12:iE. A N The Sun's Azimuth from the 


North. 

But if the Angles 2 E. P. E. 2 P. and 
the Side E. P. had been given, then you 
might find 


it 13+ Z. E. 1 Sun's diſtance from the Ze- 


math; - 
14 P. E. The Sun's difance from the Pole. 
15. Z. P. E. The Hour from Noon. 
And laſtly, had there been given the An- 
gles Z. E. P. E. Z. P. and the Side P. E. 
then might be found 


16. Z. E. The Complement of the Sun's or 


— 
-4 


Star's Altitude. 
17. Z. P. The Complement of the Latitude 


1118+ Z. P. E. The Hour from Noon 


CASE 


Trigonometrical Problems, 117 


N 

: C A S E © FE 

She The los Angles E- Z. P. 113 deg: 35 min. the Angle 

; E. P. Z. 45 deg. and the Angle Z. E. P. 36 deg, 

BE 52 min. being given, to find the three Side. 

88 His Caſe may beſt be reſolved by turning the 

the Angles of the Triangle into Sides, as fhall be 

| taught by and by: and ſo by this Data you may 

; find 

3 l. ru The Complement of the Sun's Alti- 
tude. 


Al- 22. Z. P. The Complement of the Latitude. I 
Js. EP: The Complement of this Sun's Decli- 


e. nation. 

| 8 And thus have you, out of this o one e Oblique Sphe- | 

and rical Triangle, by the variety that theſe. Six 
Caſes afford, no leſs than Threeſcore Problems 


reſolved, viz. 3 in the Firſt Caſe, 9 in the Se- 

- cond Caſe,g i in the Third Caſe, 18 in the Fourth 

Cafe, 18 in the Fifth Caſe, and 3 in the Sixth 
Caſe; in all 60. And fo many Varieties or 
Changes are there in every Oblique- angled Sphe- 


this Triangle Z EP, is not peculiar only to the 

Appellations that 1 have here given chen, 

but to other purpoſes alſo. For, 

This Oblique-angled Triangle is not capable 
only of reſolving the forementioned Aſtronomi- 
cal Queſtions, but may be applied to Geographi- 
cal or Nautical Queſtions alſo. For, 

. The Side z P, may repreſent the Complement 
of the Latitude of that Town or City whoſe 
Zenith- point is 3. 1 “ 


E 


rical Triangle — And beſides theſe Varieties, 
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2. The Side EZ, may repreſent the diſtance be- 


- thoſe two Cities or Towns. 

3. The Side P E will be the Complement of the 
— Latitude of that City or Town at E. 

4. The Angle EP Z, is the difference of Longi- 

" tude between the two places E and 2. 


F. The Angle PZ E, the Point of the Compaſs 
leading from 2 to E. 


6, The Angle P E Z, the Point of the Compaſs 


leading from E to 2. 


And in this Triangle the ſame things being e gi 
ven, they may be varied as before, and afford as 


many Queſtions in Geography or Navigation as in 
Aſtronomy: Namely 60. 


Moreover, In the ſame Triangle, if you ima - 


gine the Side P Z to be 23 deg: 30 min. the Di- 
ſtance of the Pole of the World, from the Pole 
of the Ecliptick: Then will 


1. The Side Z P, be the diſtance of the Pole of the 
World from the Pole of the Ecliptick: 

2. The Side P E will be the Complement of the 
Declination of a Star at E. 

3. The Side Z E will be the Northern Latitude of 

the Star at E. 1 

4. The Angle E P will be the Complement of 

the Star's Right Aſcenſion. _ 

5. The Angle P 2 E is the quantity of the Star's 
Longitude - 

6. The Angle P E Z. is the Angle of the Star's 
Poſition. 


And this way it will afford 60 Varieties more, 
25 * IP" n Longs 


6K ; 2 


Theorem 


The 


a8 in 
ima 


Pole 


f the 
f the 
de of 
nt of 
Star's 


Star's 


more, 
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; Theorem. 


The Sides of any Spherical Telengle, may be 3 
into Angles; & contra, the Complement of the 


Greateſt Side, or Greatest Ang le ( fo a Semicircle ) | 


being ew for the Greateſt Site, or G Ot Angle. 


— 


Et AB C, be a Spherical T Obtuſe- 
| angled at B. And Tet 


D I the esl A 


H IP EG 
G F of the Angle B viz. of its e 


ment, F BG, it being the Angle of the © "Tn 


Now, 

K L D E Wk 

L 150 equal „e bt 

K M H I 

1 Becauſe "Td 
KD are Quadrants, andy L D 
I. 52g 95 gde common dg F 
R MH plement 1 is KH. 


| Therefore, The Sides of the Triangle K LM, 


are equal to the Angles of the Triangle A B 2 


taking for the Greateſt Angle AB C, (YE. Com- 


plement thereof F B G. 


It may alſo be demonſtrated, That the Sides of 
the Triangle A B C, are equal to the Angles of 


the Triangle KI. M, by the Fopverl of the for- 
14 „ 


mer. F or 


- — p * * — 


| 
1 

6 

$ 
4 


1 —— 1 
——— —— . 


DS — „ 
— — — \ — —— 


E r 


4 
* 
* 
— 
4 , 
" r „ 
1 % 
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A Ba is e- the mea- CML R 
255 be 1 95 ce of e M 
Angle t of 


N 


Thel 


For, 


A D/ C I» are Quadrants, KP? CD: 
3 ME INE B Ether common Com- 548 


H - plement 1s CF. 
Therefore, The Sides may be turned into Angles, 
and the contrary ; which was to be demonſtra- 
ted. And by this Converſion, may the Fifth 
Caſe of Right, and the Sixth Caſe of —_ 


Spherical ene be reſolved. 


* 
a * a 


— — — * 


Hew a AHF cs zs to EE let fal in any Oblique 
Spherical Triangle, thereby * it into two 
Nb gled Triage es, 


His Problem is not of any Uſe in the Solu- 


tion of Triangles by the Globe, as is evident 


by what hath been already delivered concerning 


the Solving of them: Bat for that in Trigono- 


metrica] Calculations, there is a neceſſity for ſo 


doing, and the doing of it no leſs difficult to con- 
_ celive or imagine; and ſeeing how naturally, and 
lively it is repreſented upon the Globe, I will 
therefore here inſert it. And it is grounded up- 


on the Firſt Theorem at the beginning of this 


um of Tr: igonomet ry, VIZ, 


F two Great circle: of the Sphere ſhall paſs through 


each others Poles, thoſe two Circles ſhall cut each 
bl nts at —— _ 2 


the Complement of the Obtuſe Angle D K I. 
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In the Oblique-angled Triangle Z E P, before 


made uſe of, let there be given, 1. The Side PZ. 


2. The Side EZ; And 3. The Angle EP Z. and 


let it be required to find the Side PE. This Pro- 


blem is done by the Globes, by the Fourth Caſe, 
as you may ſee, without the help of any Perpen- 
dicular; but in Calculation it is wholly neceſſary, 
and therefore may well deſerve the place of a 
problem here. 5 nn 
The Triangle being deſcribed upon the Globe, 
let it be required to let fall a Perpendicular from 
the Angle Z, upon the Side EP: The Meaſure 


of the given Angle P, being upon the Equinoctial, 


ſee upon the Globe where the Side PE (being ex- 
tended) cuts the Equinoctial, and from that Point 
count 90 deg. upon the EquinoRial,and that Point 
ſhall be the Pole of the Circle (F E.) ( For the 
Poles of all Great Circles are a Quadrant, or 99 Deg. 
diſtant from their Peripheries : ) wherefore the 

Quadrant of Altitude being fixed in Z, bring it 
to this Point found in the Equinoctial, and then 


will it cut the Side E P in the Point where the 


Perpendicular muſt fall, which will be at K, 29 
deg. 12 min. diſtant from P. 0 * 


— 


— — 


CONCLUSION. 


II the foregoing Precepts, I have made uſe on- 
ly of two Triangles for the Solution of the 


Five Caſes of Right, and Six Caſes of Oblique- 
angled Spherical Triangles ; namely, of the Tri- 
angle PO © for Right-angled, and Z E P for 
Oblique-angled. Vet in the Figure of the Globe 
by the luterſection of the ſeveral Circles thereof, 
there are divers other Triangles (both Right and 


gle The 


— 
. 
G 
ECA M K isa Right Angle. 
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Oblique) conſtituted, all which the foregoin gRules 


and Caſes will ſufficiently Solve. A few of the 
Principal Iwill mark in the Globe by numerical 
Figures, for diſtinction, and give you an account 
of what Circles they are compoſed, and what 
Queſtions of the Globe are Reſolvable thereby. 
The Triangle that I have made uſe of for Right- 


angled Triangles, viz. PO O, I have marked 
with Figure 1. And the Oblique Triangle Z Ep, 


with the Figure 2 ; and ſhall ſay no more of them, 
having ſufficiently dealt with them already; but 


come to give you an account of ſuch other as 


| have marked in the Figure. And, 


The firſt that I ſhall take notice of is, The Tri- 


angle A K M, marked with the Figure 3. Right- 
angled at u, which 1 is conſtituted of 


ARK an Arch of the Equinoctial. 

AM an Arch of the Ecliptick, and 

K M. an Arch of a Circle of Longitude paſ- 
: _ through the Poles of the Ecliptick. 


In this Triangle, 
The Side AM, is the Sun's or a Star's Longitude, 
or Diſtance from the Equinoctial Point A. 


K M is the South Latitude of a Star at M, 
or the Sun's South Declination. 
A K is the Right Aſcenſion. 


K A M is the Sun's greateſt Declination. 
A K M the Angle the Circle of 3 
makes with the Equinoctial. 


The 


TheAngle 


„ a. 


The ſlide 


FJ K A __ 5 J% 


The fide 
> A O% 


The 


The 
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The ſecond Triangle that I ſhall take notice of 
is A © B, Right-angled at B, and marked with 
the Figure 4, and which is conſtituted of 


A O, an lch of the Horizon. 
A B. an Arch of the Equinoctial, a | 
B e ©» an Arch of a Meridian or Honz-Circle. 


In this Triangle, 
A O is the Amplitude of the Suns Riſing or 


Setting from A, the Eaſt or ung 
of the Horizon. 


B O is the Sun's Dictixiation North. 
AB is the Aſcenſi onal Difference. ; 


© BA Is a Right Angle. 5 

OA is the Gomplement of the Latitude. 

A © is the Angle of the Sun' 8 Poſition at 
his Riſing. 


The ſide 


The Third Triaagle that I here take notice af: « 

is the Triangle A L F, Right-angled at F, and 
marked with the figure 5. The which is con- 
ſtituted of | 


AL, an Arch of the EquinoRtial Colu tt re. 

A F, an Arch of the Horizon, and 

L F. an Arch of an Azimuth or Vertical- 
Circle. | | 


In this Triangle, 


AL is the Sun's Declination Nortn. 
L F is the Sun's Altitude at Six a Clock. 


275 F is the Sun's Azimuth being Eaſt or v Wet. | 
= 


FA is a Right Angle. 
The Angle A F is the Latitude. 
A L E is che Angle of Poſition. 
5 T he 
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The Fourth and laſt Triangle that I ſhall men- 


tion, is ADC, Right-angled at C, and marked 
| with the Figure 6, and 1 Is compoſed of | 


AD, an Arch of the Prime Vertical-Circle, 5 


or Azimuth of Eaſt or Weſt. 
AC, an Arch of the EquinoRial. 
DC, an Arch of a Meridian or Hour-Circle. 


1 In which Triangle, 


Eaſt or Welt. 
AC is the Aſcenſional Difference. 
DC is the Sun's Declination North. 


ADC is a Right Angle. 
The Angle D A an Angle of Poſiti jon. 
D AC is the Latitude. 


Thus have you an account of Four other Right- 
angled Spherical Triangles, with the Affections 


The ſide ; 


or Natures of their reſpective Sides and Angles; 


out of each of Which, by the Varieties that will 
ariſe from the Five Caſes, may be deduced 30 


Problems, and in all the Four Triangles 1 20 Pro- 


blems, all which may be performed according to 
the Directions of the Five Caſes of Right-angled 
Spherical Triangles ; the Exerciſing whereof J 
leave to the Practitioner. 
other Triangles may be found both Right and 
Oblique-angled, but theſe as the principal I com- 
mend to the Practice of the young Tyre, 


Hlorolo- 


AD is the Sun's Altitude when he is due 


There are divers 


{ | 


5 


INTRODUCTION. 


Of the Diftinftion of e upon which Dials are 


to be made. 


any Latitude or part of the World, do 
either lie, 1. Parallel to the 1575 or 


. LI Plains upon which Dials: are made, in 


2. are Perpendicular to the Horizon; \or 3. do 
cut the Horizon at Oblique Angles : and of theſe 
ſorts of Plains there are ſeveral Varieties, ex- 


cepting the firſt. 


1. A Plain that lieth Parallel to the Horizon, 
is faid to be an Horizontal Plain; and of this kind 


there is no variety. _ 
2. Of Plains that are Perpendicular to the Ho- 


riʒzon there are Two Varieties : For, 

Firſt, if the Plain which is perpendicular to 
the Horizon, do ſtand directly in the Azimuth, or 
Vertical-Circle, of Eaſt and Weſt, the two Faces 
thereof beholding, one the South, and the other 
the North Or if the perpendicular Plain 
do ſtand in the Meridian of the Place, that is, in 
the Azimuth of North: and _ and fo * two 

iron Aces 
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Faces thereof do behold the Eaſt and Weſt. 
Such Plains are called. dire& Vertical Plains, be- 
cauſe they have a direct reſpect to the four Car- 


dinal-Points of Heaven, viz. the Eaſt, Weſt, North, 


and South. But 


Secondly, If any ſuch der Plain do 


tween the South and the Eaſt, or the North and 
the Welt, ſo that one Face beholdeth the Soutb- 
Eaſt, and its oppoſite the North-Weſt; then theſe 
Plains are called Vertical Planes Declining from 


ſtand in any other a0 the Fl Vertical-Circle be- 


the North or South, towards either the Eaſt or 
SER. 
3. Of Plains that cut the Horizon at Oblique 


Angles, and yet do lie directly in the prime Ver- 


ticle Circle, or Azimuth of Eaſt or Welt, there 
are ſix Varieties. For, 


Firſt, A Plain beholding the South, may fall 
back, (or Recline) from the Zenith, juſt into 
1 Pole, and then will the Plain lie Parallel to 
the Axis of the World, and ſuch a Plain! is called, 
aà Polar Plane. 


Secondly, It may ſo fall back (or Recline) 
from the Zenith, that it may fall between the 
Zenith and the Pole, or between the Pole and the 


Horizon; and theſe three ſorts are called South | 


Reclining Plains. 


| equal to n 8 
nn Need Pt: tin 
| more than- . 


Thirdly, A Plain beholding th North, may 
fall back (or Recline) from the Zenith equal to 


the Equinoctial, and ſo the — will lie Parallel 
to 


„ 


Reclining ene | 
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to the Equinoctial Circle, and is therefore called 


an Equinoctial Plain- 


Fourthly, It may * fall back Ok Recline ) 


that it ſhall reſt between the Zenith and the E- 


quinoctial, or between the Equinoctial and the 
Horizon ; and theſe three ſorts a are called North 


equal to the EquinoQial 6 
Reclining rin 12 75 or Latitude of 
more than the Place. i 


Fifthly, Of Plains that cut the Horizon at Ob- 


lique Angles, and do lie directly in the Meridian 


or Azimuth of North and South, there is only 
one Variety: For all ſuch Planes will fall between | 
the Zenith, and the Eaſt or Weſt-points of the 


Horizon, and ſo are called Eaſt or Welt. Re- 


cliners. | | 


sirthly.7 Of Plains that cut the Horizon at 


Oblique Angles, and do not lie in the prime \ > Ver- 


tical-Circle or Azimuth of Eaſt and Weſt but in 


ſome other intermediate Azimuth Or Vertical. | 


Circle between the South and the Eaſt, or, 
Weſt; there are alſo fix Varities :- And 


of theſe, Thoſe that behold the South, are called 


South-Recliners, declining Eaſt or Weſt: . 
And thoſe that behold the North, are called 
North-Recliners, declining either Eaſt or Weſt; 


and of theſe there are ſix Varieties. 


Now of theſe ſix ſorts, al Plains beſides the 
forementioned muſt neceſſarily be one of 
"theſe following : For, © - 


T, The 
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1, The South Re- "Juſt into the Pale-point 
- and fo is called | 
à Polar — | 


Between the Zenith and the Pole. | 
Between the Pole and the Horizon, 


reaſon of its De- 
clination, may ſo 
chance as to fall 


And theſe are called South Declining Plains. 


f -equal to 5 
Reclining <leſs than the Pole. 
"x _ -7 emprethanJ:;> - 
2. The North Re- Juſt at the interſe&ion of the Meridia 
clining Plain, by _ with the Eꝗuinoctial. 


_ reaſon of its De- & Between the Zenith and Equinoctial. 


clination, may {o\ Between the Horizon and the Equi- 
chance as to fall noctial. | 


. And theſe are called North Declining Plains. 


2 


1 *Coqual; £05 .... - 1 
Reclining Sleſs and the Equinoctial. 
more than? 


0 - All Plains that a, Bande and Re- 
dine, alſo, have their oppoſite Faces, and thoſe 
are called North or South Declining Inclining 


Plains; and the ſame Dial that ſerves for a South 
Declining Reclining Plain, will ſerve alſo for a 


North Declining Inclining Plain. 

And Dials upon any of theſe Variety of Planes 
fo h be made by the Ys. as I ſhall come now. 
to ſhew. 


1 FRO B. 
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To nale an Horizontal Dial in any Latitude; 5 £ 


| I. By the Globe. | 
Wevate the Globe to the Latitude of the place 
L for which you would make your Dial, (ſup- 
poſe for London, in the Latitude of 51 deg. 30 min.) 
Then bring the Vernal Equinoctial Colure (which 
is the firſt point of Aries) alſo to the Meridian, 
and (if you will) the Index of the Hour-Circle 
to 12. This done, ” | 
1. Turn the Globe about Weſtward, till the 
Hour-Index points at 1 a Clock, or rather [ till 


15 degrees of the Equinoctial come to be juſt un- 
: der the Meridian, ] and there 


: gs keeping the Globe, look up- 
Latitude 51 39 on the Horizon how many 
IA. m.] Degrees thereof are cut by 

2 Il oo co | the Equinoctial Colure; 
- 14 = 3 which you ſhall find to be 
20 11 deg. 50 min. which ſet 


9 3/38 3 down in a little Table, as 
8 4/53 3534 you ſee here is done; for this 
7 5/71 s 11 deg. 50 min. the Hour- 
6 %o of Lines of 11 and 1 a clock 


are diſtant from the Meridian 

. upon the Dial Plain. 
2. Turn the Globe more Weſtward, till 30 deg. 
of the Equinoctial comes to the Meridian, and then 
ee what Degrees of the Horizon are cut by the 
Equinoctial Colure; which you will find to be 
24 deg. 20 min. which note down in a Table as 
before, for that is the Hour-diſtance of 10 and 2 
Clock from the Meridian. K a 1m 


CC 


2 
3 - 
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3. Turn the Globe ſtill more Weſtward, till - 
245 degrees of the EquineQial come to the Meri. 
dian, and then ſhall the Equinoctial Colure cut 
38 dex. 3 min. of the Horizon counted from the 
Meridian, which is the diſtance of 9 and 3 a 
— 2 SR na = 
Do thus with the other Hours of 8 and 4, of 
7 and 5, and f6 ſhall the Colure cut 90 degrees 
at's a Clock, or when 90 degrees of the Equi- 
noctial comes to the Meridian. And this. bei! 
done, your Dial is fo far made as the Globe gan 
affiſt you. Now for | b 


II. The Geometrical Conſtruction of this Dial. 
75 e 


1. Upon the Plain on which you deſign to draw 
your Dial, draw a Right Line A B, repreſenting 
the Meridian of your Globe, and the Hour-Line 
of 12 of the Clock. 1... 5 
2. Aſſign towards one end of this Line a point 
as C, repreſenting the Centre of your Dial, and 
through that Point draw another Line at Right 
Angles to A B, which ſhall be the Hour- Line of 
6 a Clock, as the Line HK; and upon the Point 
C, deſcribe a Semicircle D E E, according to the 
Radius of ſome Line of Chords. Then 
r. Eaying your little Table (before made) be- 
fore you, you find Latitude 51 deg. 30 min. 
Fake 51 deg. 36 min. from your Line of Chords, 
and ſer that diſtance upon the Semicircle from E 
to &, and draw the Line C G for the Style or Cock 
of your Dial. THIRD 1+. 


2. Then 


on the Semicircle from E to 11 
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2. Then ſeeing that 11 and 1 a clock, are di- 
ſtant from the Meridian 11 deg. 50 min. take 
11 deg. 50 min. from your Chord, and ſet it up- 
| o Ir, and from E to 1; 
and draw the Lines C ii, and & 1, for the Hour- 
Lines of 11 andi. | : ; 

3. The diſtance of io and 2 a clock being 24 
deg. 20 min. take 24 deg. 20 min. out of your 
Line of Chords, and ſet it upon the Semicircle 


tram E to 10, and from E to 2, and draw the 


Lines C 10, and C 2, for the Hour-Lines of 10 
4. Do thus with the reſt of tie Hour-Lines of 
59 and 3, 8 and 4, —— 7 and 5. So have you 
all the Hour-Lines between 6 in the morning ang 
6 at night; and for the Hour-Lines of 4 and 5 

in the morning, and of 7 and 8 at night, draw 
the fame Hour-Lines before 6 through the Cen- 
tre, as in the Figure, and they ſhall be the true 

Hour-Lines : And ſo is your Dial finiſhed. , 
The Style muſt ſtand upright upon 14 of the 


clock, not incliniog on either fide. 


p RO B. 1. 
| 7 3 ouls < e Dial. 
I. The Operation bj the Globe: 
"He Globe being ft to the Latitude; and the 


I. Quadrant of Altitude in the Zenith, 


. 7. Bring the EquinoQial Colure to the Meri- 
dian, and (if you will) the Index of the Hour- 
R „„ 


* 6 1 * 5 f 
— 4 o . 1 : > 
: ; _—_ 
„ r 2 r 4 ; T3 5 
; * l 
* * 


and the reſt, as in this Table. 


13 2 FHorologiog raphical Problems. T 
— | 2. Turn the Globe about 


| | Completn. of the | Weſtward, till 15 Degrees 
- | Latit.38.d.30.m. | of the Equinoctial be under 
I—— | the Meridian, then ſhall the 
| | | m. Equinoctial Colure cut 9 deg, 
to OO OO : A 
| 28 minutes of the Horizon 
2 14 9 28 counted from the Meridian; 
42 *| [79 and that is the Hour-diſtance 
3131 54 of iI and 1 a clock from 12. 

8 447 9 3. Turn the Globe more 

| 7.51 [55 42 Weſterly, till 30 d. of the E- 
J 1 190 00] quinoct. be under tke Meridian: 


— 
3 


then ſhall the Colure cut up- 


on the Horizon 19 deg. 45 min. which is the di- 


ſtance of 10 and 2 a clock from 12. | 
4. Turn the Globe ſtil] Weſterly, till 45 deg, 
60 deg; and 75 deg. come under the Meridian; 
and ſo ſhall you find that the Colure will cut the 
Horizon in 31 deg. 54 min. for 9 and 3 a clock, 
And ſois the Glo- 
bular work of your Dial finiſhed. . 


I. The Geomarical Conſtruftion of this Dial. 
"Gn . 
i. Draw a Right Line L M upon your Plain for 


the Meridian, and Hour- Line of 12; and ano- 
ther Perpendicular thereto, as NP for the Hour- 


Line of 6 and 6 ; and where theſe Lines crols 


(asat O,) is the Center of your Dial. 


2. Upon O, as a Centre, with the Radius of 
a Line of Chords, deſcribe a Semicircle N QP, 
and then taking 38 deg. 30 min. (which is the 
Complement of the Latitude of the place) out 
of the Line of Chords, ſet it from Q to * and 

e To : nt draw 


vation. 


7 
THe 
80 
toward 
midnig| 
+ 
and 5 ir 
be draw 
Dial alf 
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draw the Line O R for the Cock or Style of Jour | 
Dal.  : 
3. Laying your Table before you, againſt 11 and 
x of the clock, you find 9 deg. 28 min. . 
therefore 9 deg. 28 min. out of your Chord, and 
ſet that diſtance upon the Semicirtle from Qto I, 
_ from Q to 1, and draw the- Lines O 11 and 
„for the Hour-Lines of 11 and 1. 

92 Alſo take 19 deg. 45 min. and ſet them from 
Q to 10, and from Q to 2, and draw O 10, a 
O 2, for the Hours of 10 and 2. 

5. Do the like for the Hours of 9 and 3, 8 and 

4, 7 and 5, and your Dial is finiſhed, 

” The Style muſt ſtand over 12, and muſt point 
downwards towards the South-Pole at the Ele- 
vation. 


PR O B. I. 
To make a Vertical dire North-Dial. 


"He North Vertical Dial, is the ſame with the 
South, only the Style "muſt point upwards 
towards the North-Pole, and the Hours about 
midnight, as 9. 10. 11, 12. at midnight, and 1. 
2. 3, in the morning, muſt be left out, and 4 
and 5 in the morning; and 7 and 8 at night muſt 
be drawn through the Center : So is your om 
Dial alſo finiſiied. 
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; PR O B. iv. 
To Oy a direct Vertical Eaſt or Weſt Dial. 
—L. The Operation by the Globe. 


I He Globe retified to the Latitude, the Index 
| to 12, the Quadrant of Altitude in the Ze- 
nith : If you turn the Quadrant of Altitude ſo 
about, till the graduated Edge thereof do{behold 
the direct Eaſt or Weſt Points of the Horizon, 
you ſhall find that it will lie in the very Plain of 
the Meridian-Circte, and ſo the Pole will have 
no Elevation over it; for turning the Globe a- 
bout, the EquinoQial Colure will not cut the Qua- 
drant of Altitude in any particular degree, but it 
will cut all the degrees thereof at the ſame time; 
wherefore the Hour-Lines of theſe Plains will 
make no Angles at the Pole, and therefore mull 
be Parallel one to the ies” which the Globe e- 
videutly demonſtrates, but will not conveniently 
give the Parallel diſtance of each from the other, 
they being nearer or farther off of each other ac- 
cording as the Style is proportioned to the Plain, 
i bich 1 ſhall now come to ſhewin 


U. The 6 cometri ical Confruttion of theſe Dials. 
FIG. III. 


be plain upon which you would make an 

Eaſt or Weſt Dial, b: AB CO. | 

1. Upon D (or any where towards the lower 

part of the Line B D, for an Eaſt Dial, or of AC 

for a Weſt) with 60 fo drgrery of your Coord, 10 
ride 


1 ——————————————ß—rðtvðßrÄ— 
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ſcribe an Arch F G, upan which ſet the Comple- 


ment of the Latitude of the place, viz. 38 deg. 
30 min. from F to G, and draw the Line D G E 


for the Equinoctial, 


2. Towards the upper part of this Line, as at 
p, aſſume any point, and through it draw the 
Line 6 P6 perpendicular to the Equinoctial, for 
the Hour-Line of 6. Alſo, tewards the 
lower part of the ſame Line, aſſume another 
point, as L, and though it draw the Line 11011 
for the Hour-Line of Eleven. 

3. With 60 deg. of your Chord, upon the 
point C, deſcribe a ſmall Arch of a Circle, 2 - 
E, and upon it (always) ſet 15 deg- (or one hours 
diſtance) from H to K, and draw the Line KC M, | 


cutting the Hopr-Line- of 6 in M. 


4. Upon M as a Center, with 60 Jeijrons! of 
_ Chord, deſcribe an Arch of a Circle NO, 
which divide into five equal parts in the points 


© © © O. 
5. Lay a Ruler wpan M, and each af theſe 
points OO O O, and the Ruler will aut the E- 


quinoctial-Line E D in the points * * 4 *, 


through which points, if yon draw Right Lines 


parallel to the 2 of 6, they ſhall be che 
Hour-Lines of 9, 8, 9, and 10 of the clock, che 


Hour-Lines of 6 and 11 being drawn betore. 


6. For the Haur-Lines of 4 and 5 in the mornu 
ing, before G, they retain the ſame diſtance ram 
6, às do the Hours of 7 and 8; and thus as your 


Dial finiſhed. 


The Style muſt ſtand upon the Hour. Line of 6, 
and be elevated ſo high as is the length of the | 


Line MP, and may either be a pin of en or 
A plate of Braſs or Iron. | 


K 4 1 
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The Weſt Dial is the fame with the Eaſt, only 


changing the Names of the Hours. 


4 32 64 7 8, 9, 10, 11 in the morning, in the 


Eaſt-Dial; ; 
Muſt be changed to 


8, 72 6, F 4. 3, 2, 1 in the afternoon, in the 


Weſt-Dial: 5 
w hich is all the difference. 
PROB. V. 
| F 


To make a Vertical Dial declining from the South, | 


Eaſtward, or Weſtward 30 deg. in the Lati- 
tude of 51 deg. 30min 


8 


the place, the Quadrant of Altitude in the 
Zenith, the Index of the Hour-Circle at 12, and 
= Equinoctial Colure brought under the Meri- 
1. Count the Declination of the Plain upon 


the Horizon, from the Eaſt or Weſt-points there- 


of (according as the Plain declines) towards the 


South: namely, 3odeg. and to that point of the 


Horizon bring the Quadrant of Altitude, and 
there keep it. OE ot. | 
21. Turn the Globe about; till the Index of the 


Hour-Wheel cuts 11 of the clock, or rather (as 


I faid before) till 15 deg. of the Equinoctial have 
Paſſed the Meridian, and then ' ſhall you find the 
EquinoRial Colure to cut the Quadrant of r - 
2 . 3 ar 5 tude 


I. The Operatio by the Globe. 
T He Globe being nes to the Latitude of 


tude : 
from 
3 * 
ther 
the E 


Meru 


you f 
the ( 
at 18 
from 
ward: 


4. 
the re 
you f] 
ſevere 
noctia 
lure v 
of thi 
tude: 
them 
direct 


then { 
the P] 
Welſt- 


wards 


ne 


ue 
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tude at 9 deg. 50 min. if you count the degrees 


from the Zenith point downwards. 


3+ Turn the Globe far- 


— 


ther about, till 30 deg. of | | | Hour-| 
the EquinoQual be paſt the | Hours | | diſtan- | 
Meridian, and then ſhall | from j j on the 
you find the Golure to cut Noon. | Plain. | 
the Quadrant of Altitude Ss 
at 18 deg. 14 min. counted d. m. 
from the Zenith down- 12 | | 00 0 
wards as before. 11 "tf | og 50 
4. Do the like with all 10 2 | | 18 14 
the reſt of the hours, and 9 326 19 
you ſhall find that at thne 8 434 55 
ſeveral 15 deg · of the Equi- 7 5144 56 
noctial, the Equinoctial Co- 6 657 49 
lure will cut ſuch degrees | 5 711 75 371 


of the Quadrant of Alti- —— 
tude as are expreſſed in this Table, 15 you count 


them from the Zenith downwards, as is before 


directed. 
| This done; 
5. Bring the Quadrant of Altitude to the o- 


ther ſide of the Meridian, and ſet it to 30 deg; 


the Plains Declination, counted from the Eaſt or 
Weſt-points Northward, as you did before to- 
wards the South, which will be in the juſt oppo- 
ſite point of the Horizon to which it was before; 
and al ſo, bring the YO Colure under the n 
Meridian. Then, | 


6. Turn the Globe about (he contrary. way 
to what you did before) till 15 degrees of the 
Equinoctial be paſt the Meridian, and then ſhall 
you find the Equinottial Colure to cut at 12 deg. 
23 min. of the. Quadrant of Altitude counted 
from. the Zenith. 


And | 


9 
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5 | Hour- | ing the Globe about til 
Hours [onthe 30, 45, and 60 degrees of 


are two other Requi- 


ſites in all upright declining Dials alſo to be 


found by the Globe, before the Dial can be 
- Ainiſhed- Namely, 


| The diſtance of the cubliale from the Meridian, 
2. The height of the Pole above the Plain, or the 


height of the Style above the Subſtyle. 


I0o0o ſind both which, 

Bring the Equinoctial Colure to the Plains De- 
clination 30 deg-ounted upon the Horizon from 
the South Eaſtward; and the Quadrant of Alti- 
tude to 30 deg. counted in the Horizon from the 
| Eaſt-Northward : S0 ſhall the Quadrant cut the 
- Colure at Right Angles. 'And' { 

The number of degrees of the Quadraat, con- 
tained between this Interſetion and the Zenith 
(which here is 21 deg · 41 min.) is the diſtance of 
the Subſtyle from the Meridian. And the degrees 
af the Colure contained between this Interſection 
and the Pole (Which here is 32 deg. 37 min.) ds 

the height of thePole above m-_ Plan. 


: It The 


And ſo continuing torn. 


from | | on the | the Equinoctial have paſſed 
Noon. Plain. the Meridian, you ſhall find 
— | —— | the EquinoRtial Colure to 
IId me cut the Qnadrant of Alti- 

|Þ 42 o 00 || tude,at ſuch degrees as are 
1 11 a expreſſed in this Table. 

12 10 29 191 The Hour-diſtances up- 
13 91 52 42 on the Plain being 
* 8180 07}. thus attained, there 
—— 9 


rn. 


til 


; of 


Ted 
ind 


ti. | 
are 


ing 
ere 
li- 


zan. 


Itt- 


Alſo out of the other Table take 12 dep. 23 mn. 
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II. The Geometrical Conſtruction. 
FIC. IV. 


S Draw a Line C D for the Meridian and 
Hour-Line of 12, and at Right s therennta 


draw another Line, as A B, for the Horizontal- 


Line, croſſing the former in the point C, the 
Center of the Dial. 


2. _ the Point C, deſcribe the Semicircle 


AGB. 


3. Take 21 deg 41 min. from your C 


and ( becauſe the Plain declines Eaſtward) ſer 


jt fror G to E; alſo, take from your Chord 32 
deg. 37 min. (which is the beight of the Pole a- 
bove the Plein) and fet it from E to F, anddraw 
the Line C E for the Sunſt pte, and CF tar the 


Style of the Dial- 


4. Having recourſe to the Tables of Ran | 
diſtances, take g deg. 50 min. and ſet it from & 
to 11; alſo take 18 deg. 14 min. and ſet it from 
G to io, and ſo the reſt in that Table... 


and ſet them from G to 1, &r. 
5. From the Center C draw Lines thyaugh the 
ſeveral points , 6: B, 9, 10, and 11; and atfo 


through 1, 2, 3, and 4, they fhall be there Hour 
Lines; and ſo have you finiſhed this Dil. 


And in the making of this Dial, yon have made 


four Dials; as I have intimated nt large 1 in my 


Art of Dialling, Part 1. Chap. 7. For, 

if you hald the Paper mpan wich the Sooth- 
Eaft Declinang Dial is drawn, againſt the light, 
then (hall yon difeover the Style © to ftand on the 


e hand of ie Plain, whereas it now flands 


On 
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on the Left hand; ſo the ſame Hour-Lines, Sub- 
ſtyle, Style and all, being drawn on the hack. ſide 
of the Paper, and thoſe that are the Forenoon- 
hours in the Eaſt Decliner, numbred as the After- 
noon-hours in the Weſt Decliner, that is, call 11, 


1, and 10, 2, and 9, 3, Cc. as in the Tables; 


ſo; ſhall the South-Dial declining Eaſtward 30 
deg. become a South-Dial declining Weſtward 
30 degrees. | | 7 


And if you turn the South-Eaſt-Dial uplide- 
down, ſo that the Style may point upwards to- 
wards the North-Pole, (and leave out the hours? 


about 12, as 9, 10, 14, and 1, 2, and 3, which 
in North Dials repreſent 9, 10, and 11 at night, 
and 1, 2, and 3 in the morning; all which time 


(in thoſe middle Latitudes) the Sun is under the 
Horizon) it will become a North- Dial declining - 


Eaſtward 30 degrees. 


Alſo if you turn the South Declining Weſt- 
Dial upſide-down, and leave out the hours a- 


bout Midnight, as 9, 10, 11, 12, 1, 2, and 3, 


iĩt will then become a North-Dial declining Weſt- 


ward 30 degrees. | 


Nou for ſuch South or North - Dials 28 do de- 


cline far towards the Eaſt or Weſt, as 60, 70, © 
30, or 85 degrees, there you ſhall find that the 
Hour-diſtances will fall ſo near together, that 
they will be of no competent diſtance one from 


another, except they be extended very far from 


the Center; and therefore the old way hath 


been (in ſuch Caſes) to draw the Dial upon 
the Floor of a Room, extending the Subſtyle, 


Style, and Hour-Lines till they appear of a com- 


petent diſtance from each other, and then ac- 
cording to the bigneſs of your Dial-plain, to 


cut off the Hour-Lines, Stile, and Subſtile, 5 | 
| - 0 


natural way. 


9 ” * Word WI 2 (ye * LT % kJ * 


the upper part of the Quadrant downwards, are 


on which the Dial is to be made: but this way 
being too Mechanical for an Artiſt to Exerciſe, I 


have in my foreſaid Art of Dialling, ſnewed a 


more artificial way of performing this work Geo- 
metrically, by which although the Dial , ſhould 
decline 80 or 88 degree) upon a quarter of a 
Sheet of Paper you may draw your Dial, and 


have the Stile of a competent height, and all the 
Hour-Lines at a convenient diſtance one from 


another. And ſo let this ſuffice to be ſaid in this 
place concerning Upright Declining Dials ; for I 
intend not here to teach the Art of Dialling, but 
ſhew the Uſe of the Globes. | | 
PROB. VI. 
Of direct South Reclining Dials. yn 


O find the diſtances of the Hour-Lines up- 
on theſe Plains by the Globes, this is the 


The Operation by the Globe. 


Having ſet the Globe to the Latitude, the In- 


dex of the Hour-Circle to 12, the Quadrant of 


Altitude to the Reclination, with the end there- 
of in the Eaſt or Weſt points of the Horizon 


and brought the Equinoctial Colure to the Me- 


ridian. Turn the Globe about, till the 1 


Hour, or 15 degrees of the Equinoctial hath paſ- 


ſed the Meridian, and then ſee what degrees of 


the Quadrant of Altitude are cut by the Equi- 


noctial Colure; for thoſe degrees counted from 


the 
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ſo transfer them from the Floor, to the Plain up- 


q 4 £06 


| 
| 
| 


are the degrees of the firſt Hours diſtance (as of 


XI or | of the clock) from the Meridian or 
XII a clock, and fo for all the reſt of the Hour- 
diſtances. „„ 5 
This I fay is the Natural way; but the more 
Artificial and better way, will be to refer ſuch 
Reclining Plains to a New Latitude where they 


may become Horizontal Plains ; and that may be 
_ eafily effected, as I ſhall preſently ſhew. 


I formerly ſaid, that a South-Plain may ſo re- 
Cline, that the Reclination thereof may be either, 


Leſs than . . 
Equal roche Comple of the known Latitude. 
more than : 

Now to refer any of theſe Plains to a new La- 
titude, where they may become Horizontal Plains, 
obſerve, . 


1. If the Reclination of the Plain be leſs than 
the Complement of the known Latitude, subſtract 
the Plains Reclination from the Complement of 
the Latitude, and the Remainder ſnall be a New 
Laritnde, where the Reclining Plain ſhall be an 


Horizontal Plain; and, in this Caſe, the South- 


Pole (in Notth-Latitudes)' is always elevated. 


2. If the Reclination be equal to the Com- 


plement of the known Latitude, then the New 
Latitude is no Latitude; for the Plain lies in the 


very Axis of the World, and bath neither Pole 


elevated above it. 


E 3 N 3•1f 


and the Remainer ſhall be the New Latitude; and 


is leſs than 38 degrees New Latit. 18 30. 
30 minutes, the Com- 


Latitude, and make ann 


* 
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If the Reclination of the Plain be more 
Fo or Greater ) than the Complement of the 


known Latitude, Subſtract the Complement of 
the known Latitude from the Plains Recli 


in this Caſe, the North-Pole 5 North-Latitudes) 
is always elevated. 


IP. _ * 
— — — 
— — 


 Exvanple f theſe deed Farieties. 


I. of «South Plain, Reclining 22 than the Comple 


ment of the La Tann 


Et a South-Plain in 8 7 25 S 
the Latitude of 81 Il FR 

degrees 30 min. North, d. m. 

recline 20 degrees: | Latitude 51 30 
Now becauſe 20 degrees South recli. 20 00 ö 


ö 2 * 2 


5 
plement of the known | e —_—_ 

Latitude, ſubſtract 20 — : 

degrees from 38 degrees, | {| d. m. 
30 minutes, and there | 1, | oo O0 
remain 18 degrees 30 1 1 a 324 
minutes, Which wall | 0 SSI | 10 23 
Wherefore if you Re- a | 28 48 
dice the Globe to 18 | 3 46 10 
degrees 30 minutes of | 6 | gg 00 


Horizontal Dial as is be- X 
fore taught in all reſpects, that Dial ſhall arre 


for a South- Dial reclining 20 degrees in the La- 
ide of * degrees 30 minates, the Hour- 


: diſtances 


* 


* 
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aiſtances being ſuch as are expreſſed in this Ta- 210% 
=. ble, and the height of the Style above the 12 a make 
| Clock: Line (or Subſtyle) toibe equal to the New for 
| and, namely, 18 degrees 30 min. | deg. 
| find 
II. 07 a South Plain — n to the e to be 

ment of rhe Latitude. ſed 1 

* ſhall 

Thus if a South Plain in the Latitude of Fl Dial. 

degrees 30 minutes, ſhall recline 38 degrees 30 Zenit 

minutes, equal to the Complement of the La- Latit 

titude, the New Latitude (as is ſaid before) 30 n 

ſhall be no Latitude, and fo neither Pole have Style 


any Elevation; wherefore the Dial is to be be E 
made in all reſpects as an Eaſt or Weſt-Dial is Subſt 


made, only that Hour-Line which in the Eaſt or of- 1: 

: Weſt-Dial is the fix a Clock Hour-Line, muſt in minut 
| theſe Dials be the Hour-Line of 12, Fc. | Latiti 

upwa! 

" III. of 4 South Plain Reclining more than the KM Nort! 

| Complement of the Latitude, which 


Suppoſe . South Plain in the Latitude of 51 
degrees 30 minutes ſhould Recline from the Ze- 

nith 60 degrees; foraſmuch as 60 degrees is 

more than 38 degrees 3o minutes, the Com- 
plement of the known Latitude, ſubſtract 38 de- | 
grees 30 minutes from 60 degrees, and the re- 3 
mainer 21 degrees 30 minutes will be the New = | | 
— 


OR eren the In 
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0 © Wherefore, if you Fe, 
a make an Horizontal Dial pays 
* for the Latitude ** 3 n 
„ eee South recli. 60 oO 
find the Hour-diſtances News Lag: i | 
to be ſuch as are expreſ= | NEW Lt. 2 3 
ſed in this Table, and | E 
ſhall ſerve for a South- | Hours | ances. 
Dial.Reclining from the |_____ 
0 Zenith 60 degrees in the d. 
1— Latitude of 51 degrees tt i oa al. 
) 30 minutes. And the [11 x | O5 371 ( 
e Style of this Dial muſt | 108 2 11 5 f 
e be Elevated above the 9 3120 
is Subſtyle (or Hour-Line 8 4 132 x 
Jr of 12) 21 degrees 30 | 1 53 50 
in minutes equal to the New 65 | 90 oof. 
Latitude, and muſt point⁊ñßñũñ 
upwards towards the „5 
he North-Pole; as muſt the Styles of allSouth-Plains 
which Recline more than the Complement of the 
Latitude. | 
Ji OL : | 
. PROB. VII. 
is „„ 
n- _ Of North Reclining Diats, 
e- | | 1 | | 
e- 1 Natural way of finding of the Hour-di- 
w il ſtances for North Reclining Dials is thus. 
The Operation by the Globe. | 
ReQthe the Globe to the Latitude, ſet the Qua- 
drant of Altitude to the Reclination, and the end 
of it to the Eaſt or Weſt- points ot the Horizon, 
re, the Index of the Hour. Circle to 12, and the Equi- 
. „„ | noctial 
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noctial Colure to the Meridian Then turn 
the Globe about till 15 degrees of the EquinoQial 
have paſſed the Meridian, and then ſee what de- 
grees of the Quadrant of Altitude are cut by the 
—— Colure; for thoſe degrees (counted 

rom the upper end of the Quadrant of Altitude) 
àre the firſt Hours diſtance from 12, as of 11 and 
of the Clock: and fo of all the reſt of the 
- Hours. Ob | 

This is the Natural way; but, the better way 


” 


will be to refer theſe North Reclining Plaias to a 


New Latitude, as, before you did the South-Re- 
cliners. „ ive TheC] 55 
Of theſe North Reclining Plains, there are 
_ Three Varieties, as there were of the South-Re- 
cliners : for the Reclination may be either 


: 
2 


FY oY © = ͤ 2 
Dequal 08 the Latitude of the Place. 
Cmore than s N 


And to refer theſe to a New Latitude, where 
there will be Horizontal Plains, you muſt obſerve, 


1. If the Reclination of the Plain be leſs than 
the Latitude, add the Complement of the Lati- 
tude to the Plain's Reclination, and the ſum ſhall 
be the New Latitude, and the North-Pole (in 
North-Latitudes) ſhall be always elevated. 

2. If the Reclination be equal to the Latitude, 
add the Complement of the Latitude and the Re- 
clination together, and the ſum ſhall be the New 
Latitude, which in this Caſe will always be 90 
degrees. p 4 | 

3. If the Reclination be more than the Latitude, 
add the Reclination of the Plain, and the Com- 

5 plement 


urn 
tial 
de- 
the 
ted 
de) 
and 
the 


Way 
toa 


are 


diſtances to be ſuch as 
ble. And the Style muſt 


of 12) equal to the New | 
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plement of the Latitude together, the ſum of 


them ſhall'be the New Latitude, and the North- 


Pole ſhall always be elevated. But if the Sum 
exceed 90 degrees, the Complement thereof to 
ay 1 is Fut New Laie o r 29. 


$4 OF$- W FY IC,» 
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El, of . three fitter, 


[ 07 4 North. Plain Reclining teſs than the Liviende 


" Et a'North-Plain i in tke Latitude of 51 deg. 
30 min. recline from the Zenith 20 deg. 
add 20 degrees (the Reclination) to 38 deg; 
30 min. (the Complement of the Latitude) the 
ſum will be 58 deg. 5 min. which | is the un 
Latitude. | 
Wherefore, if you re- 12 
Qifie' the Globe to 58 Seer 
deg. 30 min. of Latitude, . d. in. þ 
and make an Horizontal Latitude 51% 30 
Dial as is before taught, North recl. 20 00 f 
vou ſhall find the Hour- fark Latit.58 30 


are expreſſed in this Ta- 


be eſevated above the | 
Subſt) E Nor Hour-Line bie 


Latitude; and fo ie 
this Horizontal Dial 


made for the Fetithde of © +; in 
58 deg., 30 min. ſerve f Eo! 
for a North-Dial Reclin- 
ing 20 (eg: rees. in the 
£6f gr d. 30 m. 


2 


— 


Horoeiog pl Problems, 


145 . 


Ms. W | of « North-Plain Redlining ext to oaks Lati 


bade. 


Let a North. Plain i in Wy 3 of London 


51 deg. 30 min. recline from the Zenith 51 deg. 
30 min. this added tõ the Complement of the 
Latitude, viz. 38 deg. 30 min. the ſum will be 
90. ſo that go deg. is the New Latitude. Where- 
fore, rectiſie the Globe to 90 deg- of Latitude, 
ſo ſhall the Pole be in the Zenith, and the Equi- 
noctial in the Horizon: then turn the Globe a- 
bout till 15 deg· of the Equinoctial Colure have 
paſſed the Meridian, and it will reſt at 15 deg. of 
the Horizon, which is the firſt Hours diſtance 


from 12. for in theſe Plains the degrees of the 
Equinoctial and the degrees of the Horizon being 


the ſame, there is no more in the making of this 


Dial, than to divide à Circle into 24 equal parts, 


and (being the New Latitude is 90 deg.) ered a 
Wire F in the Center, and the Dial 


1s finiſhed. 


Nt. Of 4 1 Plain Rec more than the Te - 


= Tude. 


/ 


Soppols that i in the Latitude of ” deg. 30 min. 
a North-Plain ſhould recline from the Zenith 75 
deg. add 75 deg. the Reclination of the Plain to 
38 deg- 30 min. the Complement of the Latitude, 
the ſum of them is 113 deg. 30 min. the Com- 
plement whereof to 180 deg- is 66 ** 30 min: 
which 1 ly the A Latitude. 3 


W Wherefore, 


2 
if = 


ore, 


the Globe to the Lati- 


and (according to for- 


find the Hour-diſtances | Hour- di- 
to be ſuch as are ex- | Hours ſtances. 
preſſed in this Table; | 2 
and ſuch an Horizontal 12 3 
Dial for the Latitude ef 1 1 12 ha 
66 deg. 30 min. ſhall Tok . 25 + 
ſerve for a North-Dial | _ 7 4 
reclining 975 deg. in the 8 * 8 * £5: 
Latitude of 51 deg- 30 7 4 -}-: 4. 
min. The Stile muſt be | Pr | 20 Io | 
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Wherefore, rectifie | 


de of 66 deg. 30 min. d. m. 
1 EN Latitude 51 30 
North recl. 75 0 


mer directions) make an 
New Latit. 66 30 


Horizontal Dial for that 
Latitude, and you ſhall 


elevated above the 12 a 


Clock Hour-Line equal 


to the New Latitude, namely, 66 deg- 30 min. 


SR « R O B. - VIE 
of Eaſt or Weſt direct Recliners. 


Uch Plains as lie in the Meridian or Azimuth 

of North and South, and do recline from the 
Zenith towards the Eaſt or Weſt- points of the 
Horizon, are called Eaſt or Weſt- Recliners; and 
the Natural way of finding of the Hour-diftances 
upon theſe Plains by the Globes, is a 


I. The Operation by the Globe. 


The Globe rectified to the Latitude of the N 
the 8 of Altitude i in the Zenith, the Equi- 
M noctial 
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noctial Colure brought to the Meridian, the In- 

dex of the Hour-wheel to 12, and the. Semicircle 
of Poſition fixed to the Meridian in the North and 
South-points of the Horizon, elevate the Semi- 
circle of Polition to theComplement of the Plain's 
Reclination, counted upon the Quadrant of Alti- 
tude from the Horizon; then move the Globe a- 
bour, till the Equinoctial Colure hath paſſed 15 
deg. of the Equinoctial, aud then the degrees of 
the Semicircle of Poſition, cut by the Equinoctial 


Colure (counted from the Meridian) ſhall be the 


degrees that the firſt Hour-Line of x1 or 1 ſhall be 
diſtant from the Meridian, or Hour-Line of 12.— 
Alto turn the Globe about till the Equinoctial Co- 
lure hath paſſed 30 deg: of the Equinoctial Circle, 
and the degrees cut by the Colure upon the Semi- 
circle of Poſition ſnall be the degrees that the ſe- 
cond Hour-Line {hall be diſtant from 12, &c. 
This is the Natural way of making of theſe 
Dials by the. Globe : > but (to retain our former 
method) we will refer theſe Eaſt or Weſt Recli- 
ning Dials to a New Latitude, where they ſhall 
be upright declining Plains; which to perform, 
is eaſie: For, | 
In all Eaſt or Weſt⸗ Recliners, the New Lati- 
' tude is always the Complement of the known Lati. 
tude, and the New Declination is always the Com- 
plement of the Reclination; ſo that an Eaſt or 
Weſt-Plain in the Latitude of 51 deg. 30 min. 
reclining 40 deg- will be an upright North- Plain 
_ declining Eaſt or Weſt 50 deg. in the Latitude of 
38 deg. 30 min. for 38 deg- 30 min. is the New 
Latitude, it being the Complement of the known 
Latitude, and 50 deg. is the New Declination, it 
being the Complement of the Plain's Reclination 


in the known Latitude; wherefore, if (according 
"a0: 
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to the directions given you in the Fifth Problem) 
you make an upright Dial, n 50 deg. for 


the Latitudeof 38 deg. 


30 min. you ſhall find 
all the Hour-diſtances | 
to be ſuch as are ex-. 


preſſed in this Table. 


The diſtance of the 


Subſtyle from the Me- 
ridian to be 43 deg. 
$55 m. and the height 
of the Pole or Style a- 
bove the Plain or Sub- 
ſtyle, to be 30 deg. 
12 m. which declining 


Dial in this New La- 
titude,ſhall be an E. or 
W. Reclining Dial in 


the known Latitude. 


But in the placing 


of the Dial upon the 
Reclining Plain, there 
is this difference: For 
whereas in all upright 
Declining Plains, the 


Meridian or Hour- 


line of 12 is Perpen- 


dicular to the Horizon, 


in all Eaſt or Weſt-Re- 


cliners the Meridian 
(or Hour-Line of 12) 


muſt lie parallel to the 
Horizon. And bere 


| 


iF 
| 


— „ — 


4. mil 


Eaſt Reclining 40 00 


51 30 


New Latitude 38 30 
Declination 


Latitude 


» e 


Stiles height 30 12 


Hours | "Hour-di- g 
from | ſtances on | 
Noon: the Plain. 
os =] 
12, þ , on 8 
CCC 
2 26 , 138 
3" „ 378 
4}. v 
5.7.1 4 
1 58 39 5 
1 ti 68 434 
8 *F 1, v2 ran 
| 22 09 


2 00 


Dios of 
Subſtile bend. 15 551 
Meridian 


| 
414 


5 * 
5 a. —_—— 


note alſo, That all-Eaſt-Recliners in tlie known La- 


titude, are N. E. Decliners in the New Latitude, 


wich may be ſeen in 


and all Weſt-Recliners are N- W · Decliners: A 
| L4 FI. 


i 
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* 0 
„ ” 
; 
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” way followeth. 
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HED . 
And note farther, That upon all Eaſt and Weſt 


Recliners (how far ſoever) in North-Latitudes, 


the North-Pole is always elevated ; and upon the 
Eaſt and Weſt-Incliners oppolite to them, the 
South-Pole. 


Thus have you the manner of making of all 
ſorts of direct Reclining or Inclining Dials by 
the Globes two ſeveral ways; namely, by the 


Natural way, as they lie in reſpect of the Horizon, 
where they are to be placed Obliquely : And alſo 
a more Artificial way, by referring them to New 
Latitudes and New Deelinations, where they may 


become Horizontal or Upright Declining Plains. 


And now let us proceed to 
", PROB,. IK. 


Of Declining, Reclining, or Yuclining Plains. 


Uch Plains as do not dire&ly behold the Eaſt, 5 


Weſt, North, or South-Ppints of the Hori- 
Zon, nor do ſtand Perpendicular thereunto, but 
fall back from the Zenith, theſe Plains are called 


North or South-Recliners. For the making of 
» the Natural 


theſe kinds of Dials by the Gl 


1 Tbe Operation by the Globe. 


For our Example, Let us ſuppoſe a Plain in the 
Latitude of 51 deg. 30 min. to decline from the 
North; part of the Meridian towards the Weſt 72 

deg. and alſo to Recline from the Zenith 26 deg. 
34 min. | balk | 


1. Elevate 


the 


ate 
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1. Elevate your Globe to the Latitude of the 


place 51 deg. 30 min. the Quadrant of Altitude | 


in the Zenith, the Hour-Circle to 12, and the 
vinoRial Colure to the Meridian. £ 
2+ The Declination being 72 deg. Weſtward, 


count upon the Horizon 20 deg. (the Comple- 


ment thereof, from the South-part of the Meri- 
dian Weſtward, and from the North-part of the 


Meridian Eaſtward ; and to theſe two Points in 


the Horizon, bring the two extream ends of your 
Circle of Poſition, (or which is far better, a nar- 


| row Plate of thin Braſs, containing a compleat 


Semicircle at leaſt, divided into degrees as the 
Quadrant of Altitude is, beginning the diviſions 
at the middle, and numbering them both ways 


towards the ends) and there fix it. Then bring 


the Quadrant of Altitude to 20 dep: in the Hori- 
2zon, counted from the Eaſt Southward · Now 
(becauſe the Plain Reclines 26 deg. 34 min.) count 
thoſe degrees upon the Quadrant downwards, 
from the Pole, and to that Point bring down the 

thin Plate of Braſs, repreſenting your Plain, and 


there fix it; for now is your Globe prepared for 
the making of your Dial. And, 


1. For the Hour-diſtances : 
If you turn the Globe about Eaſtward, till 15 
deg. of the Equinoctial have paſſed the Meridian, 
you ſhall find upon the Plain intercepted between 


the Colure and the Meridian 26 deg. 3 min. which 


is the firſt Hours diſtance from 12 upon yourPtain. 


Again, turn the Globe about ſtill Eaſtward, and 
vou ſhall find 44 deg. 30 min. intercepted, which 


is the ſecond Hours diſtance upon the Plain. 
Alſo, if you turn about, the Globe Weſtward 

till 15 deg, of the LE have paſſed the Me. 
ridian, 


* 
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dian, there will be cut by the Colure upon the 


Plain, 28 deg. 4 min. which is the firſt Hours di N 
ſtance on the other ſide of the Meridian -· And be | 
. Todo with all the reſt, and you ſhall find them as the ( 
in this following Table. 3 | thoſ 
= „ 1 
North declining 72 O0 | the 4 
| Reclining SR 24 1 ** 
1 — 1 a tn 
| 1 Diſtance between the 2 | ſtan 
1 {| Meridian and Horizon $35 09.4 the 
W ; N hang DO + | the 
| {1 Diſtance between me * 2 | nam 
| I Plain and Zenith $5 2 1 5 
2 7 2 
Height of the Pole a- CY, I and 
| bove the Plain 831 4 For 
= - rl . twe 
= 5 Diſtance of the Sub- 1 „ 
x | ſtyle and Meridian 382 =] n 
1— — 

„„ . 1 
1 00 00 Ln 
LT OE” | belc 
| 1 - $6. 39 3 
| $7. 47 | that 
1 Plat 

"os x2 | - F 
„ Subſtile mi 
1 No! 
; «88. e thre 
E 4 | 78 * | | Poi. 

. 66 48 . 
| . teth 
® i, oat | Plat 
L 4 e 198 Plai 


Now 


\ 


Eldar flit Problems 5 15 5 


Now ( beſides theſe Hour-diſfances) theremuſ, 
be Four other things found before we come to 


the Geometrical ConftruQion oh; this Dial 15 and 


thoſe e, th 75 


1+ The Arch of the Plain tar jt diſtance) between 
the Meridian and Horizon, and that may be found 
thus. — Take with your Compaſſes (or with 
a thin Plate of Braſs or Horn divided) the Di- 


ſtance upon the Plain, from the Interſection of 


the Plain with the Horizon, to the Interſeckion of 
the Plain with the Meridian; and thoſe degrees, 


namely 36, are the Diſtance required. 


2. The Arch of ite A between the Plain 


and the Zenith. The which may be thus found. 
For the degrees of the Meridian intercepted be- 
tween the Plain and the {cathy vix. 80 d. 571 m. 
is this Arch. wr 


3. The height 9 oc Pole or Style os 1 
Plain. And to find this, You muſt eonti- 
nue your Quadrant of Aline from the Zenith 
below the Horizon, ſo much as is the Reclinati- 


* 


on of the Plain, 26 deg 34 min. And mark 


that Point, for it is the Pole of the Reclining 
Plain. Then a thin Plate of Braſs, (for the Qua. 
drant of Altitude will be (for the moſt part) 
too ſhort) divided , being extended from the 
North-Pole towards the South-Pole, and paſling, 
through the Pole of the Plain, 5 is the 


Point before found) mark where the Plate cut - 


teth the Plain; and the number af degrees of the 
Plate that are contained between the Pole and the 


Flainy which will be here found 31, deg. 28 i, 


\ 
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is the height of the Pole or Style above the Plain 
or Subſtile. Dy” , 


dian. And that is, the number of degrees 
of the Plate repreſenting the Plain, which are 
contained between the Plate which came from the 
Pole of the World to the Pole of the Plain, and 
the Interſection of the Plain with the Meridian, 
which in this Example will be found to be 82 de- 
grees 4 minutes ; | 


II. The Geometrical Conſtruction of this Dial. 
. FT. 


4. Upon the Plain upon which you intend to 
deſcribe your Dial, draw an Horizontal-Line 
therenpon, as AB; and another Perpendicular 


thereunto D G, for the Vertical-Line of your 


Plain, cutting the former A B in the point C. 


which point C make the Center of your Dial. 


2, Upon the Center C, with 60 degrees of a 
Line of Chords deſcribe a Circle, as A FB G, then 


take 36 deg. (the diſtance of the Meridian from the 


 Horizon,) and ſet it from A to 12 downwards, ane 
from B to 12 upwards,and draw the Line 12 C12 


for the Hour-Line of XII- _ | 
3. Take 82 deg 4 min. (the diſtance of the Sub- 


ſtyle from the Meridian) and ſet them from 12 


upwards to G on the Left Hand, and downwards 
from 12 to G on the Right Hand, drawing the 


Line G CG through the Center, for the Sub- 


ſtylar-Line of both the Dials : - And the 
height of the Pole or, Style above the Plain being 


31 deg-'28 min- {pt thoſe degrees from G to B, 


both 


4 The diſtance of the Subſtyle from the Meri. | 


ain 


1 


ees 
are 
the 
nd 


an, 
le- 
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| both above and below, and draw the LineH CH 


quite through the Center, for the Axis or Styles 
of both Dials. 


4 Laying your Table of Hour-diſtances bes 
fore you,and there finding the firſt Hours diſtance 
from 12 is 26 deg: 3 min. ſet that diſtance upon 
the Circle from 12 upwards to 1, and from 12 
(on the other fide) downwards to 11, and draw 
the Lines C 1, and C 11, for the Hour-Li nes of 
11 and 1 a Clock, which will both be but:one 
ſtreight Line. 1 W 2 5 i | 


Do thus with all the Hours in the Table till 
you come to the Subſtyle, and then, ogy 
ning at the bottom of the Table) | 


F. Take 28 deg. 4 min. and ſet them Fines 11 
on the Right Hand downwards to 11, and from 
2 on the Left Hand upwards to 1, and draw the 
Line C 11 in the North Reclining Plain, for the 
Sun will never ſhine upon the South Inclining 
Plain at 1, otherwiſe you ſhould have drawn it 
through the Center as you did before - Do the 
like with all the reſt of the Hours, drawing ſuch . 


through the Center as you find accafion for; which 


the fight of the Figure will inform you how to do, 
better than many Words. 


Laſtly, Erect your Style Perpendicular to your 


ubſtyle, making an Angle therewith equal to the 


Elevation thereot; namely, 31 deg. 28 min. and 
your Dials are finiſhed. And in the making 


of theſe, you have made two others alſo, viz. A 


North Declining 72 deg- Eaſtward, and Inclining 
26 deg. 34 min. and a South Declining Weſtward 
72 deg. and Inclining as the other; all which is 
done (and may _—_ be e by any Per- 
ſon) 
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fort) as is diſcovered in the 4th Problem of this 
Bock for Upright Declining Plains. 


Thus have you the manner of making all man- 


ner of plain Sun-Dials by the Globes, not only 


by the Natural way, as they are Naturally repre- 
ſented upon the Globe; but by an Artificial way 
alſo, by referring them to New Latitudes, in 


Which 3 ſhall become Horizontal Dials, or at 


leaſt Upright Decliners. It reſteth now that | 
ſhould ſay ſomerhing concerning the inſerting of 
Tropic ks, Parallels, Italian, Babylonifh, and Fewi(h 
Hours, as alſo Almicanters, Aimut hs, and ſuch 
other Spherical Lines and Arches as are oftentimes 
inſerted upon Dial-Plains for the delight and cu- 
rioſity of the Ingenious: but theſe, with ſome o- 
ther things concerning the Grnomonicks, I ſhall 
refer to Dae T reatiſe byi it ſelf. 
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INTRODUCTION. 


Parts, .viz. The one Mathematical, as is 
the Aſtronomical Part; the other Jadiei- 
ary, as is the AFrological Part. 
The Mathematical part teacheth how in a Scheme 
or Figure (as they call it) to repreſent the Face 
of the Heavens in Plano, for any Hour of the Day 


or Night, at. all times of-the Lear, and if all 
t 


Parts of the World. 

The Aſtrological Part Teacheth how 0 from the 
fight of the faid Poſition of the Schenie or 
of the Heavens at the time of its 'EreQtion = 


give a determinate: Judgment of what was de- 
manded-npon that Erectidn of the Scheme or Fi- 
gure e as of Annual Revolutions, — the Na- 


er a Perſon, N 10 0 | "#43 0 8 
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The principal Authors that have given their 


Opinions conceruing the dividing of the Hea- 


vens into 12 Manſions or Houſes, are, 1. Proleny, 


2. Alcabitius, 3. Campanus, and 4. Regiomontanus : 


Which laſt way, is now generally received and 


practiſed among the Aſtrologers of theſe times, 


and by them termed the National way of Regio- 
mont anus: „ --. | 


Now, Becauſe ( as I ſaid before) that the E- 


rection of a Figure of the Heavens is the Mathe- 


matical or Aſtronomical Part of Aſtrology, I ſhall 
therefore ſhew how by the Globes to Erect a E- 
gure of the. Heavens according to the various 


Ways of the Four mentioned Authors, and that 


for the ſame Latitude and Time. 

7788 P ROB. I. 4 
Hom to Ereft a Figure of the Heavens in the Lati- 
tude of London, 5 1 deg. 30 min. North, for the 


10th day ff March, at 49 min. after 9 in the 


Forenoon; at which time the Sun enters into the 


fri Serupleof Aries this Tear 1675. 
I. According to the ( eſteemed) Rational way of 


Regiomontanus. 


Defini- He Heavens are divided into Twelve 
tion 1. 1 FHouſes or Manſions, by Twelve se- 


micircles of Poſition; for which purpoſe, to 


ſome Globes, there is made one of Braſs, which is 


fixed in the Interſections of the Meridian and Ho- 
rix on, by the Elevation or Depreſſion whereof the 
Heavens may be divided into Parts or Houſes 
through each degree of the Ecliprick- 


Defini - 


411. 


the 


the 


the 


of 


Ive 


Se- 


to 


1 Is 


2 
the 
ſes 


ani 


| ſeveral Houſes - 
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Definition 2.7] Of theſe XII Houſes ont | 


of Heaven, Four are called Cardinal, as (1+) The 


Horoſcope, or Aſcendant, or Cuſpss\0f the Firſt 
Houſe. (2.) The Medium Cœli, or Angle of the 


South, or C#ſpis of the Tenth Houſe. (3.) The. 


Deſcendant, or Angle of the Weſt, or the C uſpis of 


the Seventh Houſe. (4.) The mum Cel, or the 
Angle of the North, or the Euſpis of the” Fourth 


Houſe. 


Definition 3 J e divides the Hea- | 
vens into XII Houſes according to his way, by 


the Circle of Poſitions paſſing through every 3oth 
degree of the Equinoctial, and cutting the Eclip- 
tick at ſeveral points, which are the Cu/pi/es of the 
So that when the Globe is 
ſet to the Latitude, and the Hour- wheel Rectified 
and brought to the given Hour, you have the 


| Cuſpiſes of the Four Cardinal Houſes given: For, 


The degree Eaſt: ſide of the Horizon, 
of the E- JSouth-part of the Meridian; 
cliptick cut YWeſt-ſide of the Horizon, 
* the (North. Tg vr the : Meridiany 


 Gires the Cſpis 
of the 


The Cuſpiſes 4 the other 8 Honſes are : found by 


'the motion of the Circle of Poſs tion, as ſhall be : 


ſewed by and by. 


Definition Fa! The Houſes are Ct d by 
75 "= 3; 45 Fe, t 12, from the Aſcendant down- 
MN wards 
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wards to the Inum Celi, up again to the Deſcen- 
dant, and again by Medium Cel: down to the P/ 
Aſcendant. As in the following Scheme. 


5 38, 


4 | AFigmotte | I 5. 
F . aft 
g 8 2 HAH O us E 5. 2 A | | it. 
4 . 


| 2 | | — : ME 6, | cut 


— 45 | : | | pl 
5 * | | Plac 
„ 2 8 - | ; Th 


7 0888 | ns | Hick, 


Let this ſuffice for Definition, and now we will that 
come to the Practice by the Globes, | Cel, 


Practict.] L: 


ice. 


_ It 
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| Hraftice.] Ft to the day propoſed, the i oth 


„„ of March, find (by the Firſt Aſtro- 
nomical Problem) the Sun's Place in the Eclipticł at 
Noon, which you ſhall find to be in o deg. 5 min. 


: of Ar ies. | 


Secondly, Set the Globe to the Latitude 51 deg: 


30 min. 


Thirdly, Bring the Suns Place at Noon (odeg; 


' 5 min. of Aries) to the Meridian. 


Fourthly, Turn the Globe about till the Hour- 
Index point to the Hour given, viz. to 49 min. 
after-9 in the Morning. * 

Laſtly, The Globe being in this Poſition, fix 
The Globe being fixed in this Poſition, you ſhall 
find that the Eaſt-Semicircle of the Horizon doth 
cut the Ecliptieł in © deg. 29 min. of Cancer, 


which is the Sign then Aſcending, and muſt be 
placed upon the Cu/pis of the Firſt Houſe. _ 


Then Caſt your Eye upon the Interſection o 
the Sourh-Part of the Meridian and the Eclip- 
zick, and there you ſhall find the Ecliptick cut 
by the Meridian in 25 deg- of Aquarias, and 
that point of the Ecliprick is then in the Medium 
2 and muſt be ſet upon tlie Cuſpis of the Tenth 

ouſe. . | 

Alſo you ſhall find that the Weſt-Semicircle of 
the Horizon cuts the Ecliptickin oo deg- 29 min. 


of Capricorn; which Point is then Deſcending, and 
_ muſt be placed upon the Ciſpis of the Seventh 


m_ 4-7 LEES. 
Laſtly, You ſhall find that the Vorth-Part of 


the Meridian doth cut the Ecliptick in the 25th 


then upon the Inum 


Cali, 


deg- of Leo, which point is 


_ 272 x 
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cæli, and muſt be placed upon the Cuſpis of the the 
VVV 
Thus have you found the Points of the. Eclip- by 
tick which do occupy the Cuſpiſes of the Four 4 
Cardinal Houſes: Now for the other Eight to 
Houſes. > Po 

9 5 Ho 
Let. the Globe ſtill reſt in its former Poſition, : 


and then, 5 | 
Firſt, Bring the Circle of Poſition to its place on 
the Eaſt-ſide of the Horizon; and being there 
fixed, raiſe it upwards towards the Meridian, till 
30 deg. of the Equinoctial be intercepted between 


the Horizon and the Circle of Poſition ;, and then f 
you ſhall ſind that the Circle of Poſition will in- Fou 
terſect the Ecliptick in 20 deg. of Taurus; which dan 
degrees muſt be ſet upon the Cu/pis of the Twelfth 94 
Houle. | oth 
Secondly, Move the Circle of Poſition yet higher of 
towards the Meridian, till 30 deg. more of the 
Egquinoctial be intercepted between it and the Ho- 20 ( 
71Z07, (in all 60 deg.) and when it ſo doth, you 26 ( 
hall find the Circle of Poſition will cut the Ecliprick =D de 
in 36 deg. of Piſces; which Point muſt be ſet up- 210 


on the Cuſpis of the Eleventh Houſe · 


The Meridian gives the Cuſpis of the Tenth 
Houſe in 25 deg. of Aquarius, as before. 


Thirdly, Move the Semicircle of Poſition from 
the Eaſt-ſide of the Horizon to the Weſt. ſide, and 
move it downwards from the Meridian, till 30 
deg. of the Equinoctial be intercepted between 
the Meridian and Circle of Poſition, and then you 
ſhall find that the Circle of Poſition will 3 
a © the 
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= Ecliptick in 7 deg. of Aquarius; which point 
muſt be ſet upon the Cſpis * the Ninth Houſe. 


Fourthly, Move the Circle of Poſition yet lower 
by 30 deg. i. e. 60 deg. from the Meridian down- 
wards, and then you ſhall ind the Poſition Circle 


to cut the Ecliprick in 21 deg. of Capricorn; which 
_ muſt be ſet upon the Cups: of the Eighth ' 
Hou 2 


4 


The Deſcendant or Cuſpis of the Seventh Houſe 
is the Interſection of the Weſt- ſide of the Ho- 
rixon and Ecliptick, which is in oo deg. 29 
min. of Capricory, as before · 


And thus have you found the Coſpiſes of the 
Four Houſes above the Horiz0y, beſides the Aſcen= 
dant and the Medium Cel: ; viz. of the 12, 11, 


9 and 8 Houſes. Now the Cuſpiſes of the Four 


other Houſes under the Earth have the ſame deg, 
of the oppolite Signs upon chem: a For, 


20 deg. of Taurus 3 12 


26 deg. of Piſces being upon the J11 >houſe, F 


7 deg. of Aquarius Capes of the 

21 deg. of Capricorn 9. 

20 deg. of Scorpio 75 8 

26 deg. of Virgo (will be on the) 5 Chan 

7 deg. of Leo Cuſpis of t che ) bone. 
We + Dean I See 


: For the Six Sjgnes 5 
Aries, Taurus, Gemini, Cancer, Leo, Virgo, 
are oppofite to 


Libra, Scorpio, Sagittarius Capricorn, Aquarius, Piſces. 


M3 8 And 


** 
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And this is the manner haw (by the Globe) to 3 
erect a Figure according to the (reputed) Rational 


way of Regiomont anus. 


Now if you would inſert the Places of the 
Planets into your Fgure, (for it is them that je 
the Aftrologer principally giveth Judgment 

by) yonr beſt way will be to have recourſe 
to ſome good Ephemeris (if you cannot Cal- | 
culate them from Aſtronomical Tables) and fo I 
may you find the Places of the ſeveral Pla- 4: 
nets at the time for which this Figure was Ne 
Erected ( viz. March 10. 1675. 49 min. 
after 9 in the Forenoon) to be as follow- 


eth, viz. 

„ 28 Aries. 

V Jupiter 4 [19 Sagittarius, | 

& Mars 17 Gemini. a 
© Sol | oO Aries. | 

2 Venus PIS ing 18 Aquarius. 

Mercury 15 Aries. 

C Luna © | 24 Capricorn, 

29 Dragons Tail 17 Capricorn. 

8 Dragons Head) | 17 Cancer. 


Having thps obtained the Places of the Planets, 
either by Calculation, by Ephemerides, or Inſtru- 
ment, you may Place them in their Correſpon- 
dent places in your Figure, as is here done, and 
ſo is your Figure ready to give your Judgment 
„„ „ 


| Lat. 2 
8 2 » Fs 


at. 
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Lat. N. 51 d. 30 m. 
A Figure of Heaven at the | 
| Suu's entrance into Aries, 

March the 1oth.. 1675. 
49 min. after 9 in the | 
| Forenoon, according to & 

REGIOMONTANUS. 
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II. = Erect a Figure of the Heavens ts of the fore- 


mentioned time, Anno 1675. March the I oth, as 
$9 min. nm peſt 9 in the morning. 


According to Campanus: 


5 T He Cuſpiſes of the Four Cardinal Houſes 
tion. according to Campanus, viz. the 4/- 
_ Mid-heaven, Deſcendant, and Imum Ce!!, 
are the {ame as they were according to Regiomon- 
tanus But, as Regiomontanus divided the Houſes 


by the Circle of Poſitions paſſing through each 30th 


degree of the Equinoctial, and interſecting the E- 
cliptick in the Cuſpiſes of the ſeveral Houſes ; Cam- 
panus divides the XII Houſes of Heaven by the 
Poſition- Circles paſſing through each 3oth degree 
of the Prime Vertical Circle, (or Azimuth of Eaff 


or Weſt) and ſo interſecting the Ecliptick in the 


Cuſpiſes of the ſeveral Houſes. So that to Erect 
a Figure according to Campanus's Way, you muſt 
| do as followeth, Vi. 


Paine You my firſt ſet the Glove to the 
Latitude, bring the Sam's Place at Noon for the 
Day given to the Meridian, and the Hour-Indei 
to 12, and the Circle of Poſition to the Eaſt-ſide of 
the Horizon ; then turn the Globe about till the 


Index point at the given Hour, and then fix the 


Globe. Thus far as in the former way of Regio- 


montanus ; and the Cuſpiſes of the Firſt, Fourth, 
Seventh, and Tenth Houſes will be the ſame as 


in his way. But now to proceed according to 
Campanus. 

The Globe ſeated and fixed in this Poſition, bring 
the Quadrant * OO to the Rn, and there 


* 
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fx it; and bring the lower part of the Quadrant 
of Als tude to the Eaſt point of the e and 
there keeping of it fixed: 

1. Elevate the Circle of Poſition, till it cut 30 
deg. of the Quadrant of Altitude, and then ſee 
what degrees of the Ecliptick are cut by the 
Poſition- Circle, which you ſhall find to be 22 deg, 
of Aries; which point muſt he ſet upon the C 


pis of the Twelfth Houſe. 


2. Move the Circle of Poſition yet 30 dey, higher 


upon the Quadrant of Altirude, namely, to 60 deg. 
from the Herixon, and then ſee what degree of 
the Ecliptick is cut thereby, and yon ſhall find 
that the Paſtion-Circle cuts the Ecliprick in 12 deg. 
of Piſces, which muſt be ſer upon the Cuſpis of 


the Eleventh Houſe. 


The Meridian cuts the be in 25 der: of 
Aquarius, which is the Cuſpis of the Tenth 
Houſe, or Mid-heaven, as before. 

3. Remove the Circle of Poſition, a0d alſo 4 


ſide of the Horixon, and there move him from the 


Quadrant of Altitude, from the Eaſt to the Weſt. _ 


Meridian downwards, till 30 deg. of the Qu 


arant of Altitude be intercepted between the Ze- 


nith and the Circle of Poſition, and then ſee where 
the Poſition- Circle cuts the Ecliptict, which will be 


in 12 deg. of Aquarius; and thoſe degrees muſt 


be ſet upon the Cuſpis of the Ninth Houſe. 
4. Let down the Circle of Poſition 30 deg: more 


upon the Quadrant of Altitude, that is, 60 deg. 


diſtant fromthe Zenith, and then look what de- 


grees of the Ecliptick are cut by the Poſition- 
Circle, which you will find to be 28 deg: of Ca- 


pricorn 5 which degrees muſt be ſet upon the 
Cuſpis of the Eighth Houle. | | 'The 
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7 

. * 
The Cuſpis J5 
| py 
3 

2 


The Cuſpis of the Seventh Houſe is oo deg. 29 
min. of Capricorn, being the Interſection of 
the Weſt- ſide of the Horizon with the Ecliy- 

tict, as before. 


And by this Artifice you have obtained the de- 
grees belonging to the 1, 12, 11, 10, 9, and 8 


Houſes above the Horizon, according to the way 


| preſcribed by Campanus: Now the other Six 


Houſes under the Horixon, viz. the 2, 3, 4, 5,6, 
and 7, are eaſily found, they being the oppoſite 


Points of the Ecliptick to the Six above the He- 


. 


15207, So, | 
d. m. 
1 . Cancer 0 29 
12 Aries 22 
The Cuſpis Jil Piſces th 
of the Yo Aquarius 25 
EE £ Aquarius 12 
"'P Capricorn 28 


Capricorn 63 
Libra © 23 
Virgo FS 
Leo 25 
Leo 1 
Cancer "oF 


3 
of the "2. 


And thus have you the Ciſpiſes of the ſeveral 
Houſes according to the way preſcribed by Cam- 
pauus; which Figure having the Planets placed 
therein, will ſtand as in the following Scheme. 
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Lat. N. 51 d. 30 mM. 

A Figure of Heaven at the 
Suns entrance into Aries, 
March the roth, 1675. 
at 49 min, after 9 in the 
Forenoon, according to 
CAMPANUS. 


i. To Erect à Figure of. Heaven fo the forementioned 
time, viz, March 10. "672 22 miu, after 9 
in the Forenoon. 


According to Alcabitius. 


Defi- AN Leabitins would have the XII Houſes 


tion.] of Heaven to be divided by Domify- 
ing Circles, or Circles of Poſition drawn from the 
Poles of the World through every 3oth deg. of 
the Equator, beginning at the point of the Eclip- 
tick Aſcending ;, and ſo counting 30 deg. upon the 


Equinoctial from thence, ſhall be the @#/pi/es of the 


ſeveral Houſes—— Wherefore, to Ere& a Figure 


according to this mode, do as followeth. | 
Practice * 
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* .] You muſt Redifie the Globe to the An 


Lat ite, bring the Ss Place at Noon to the lytic 
Meridian, the Index of the Heur-wheel to 12 at 0 t] 
Noon, and turn the Globe about to the Hour given, And 
and then fix it; ſo ſhall the Aſcendant be the ſame Plane 
as in the two former ways, viz. 00 fies. 29 min. the fe 
of Cancer. 5 . 


Then look what Meridian paſſeth through the ) 
Aſcendant, and count 30 deg. more upon the E- N 
quinoctial; and that Meridian where jt. palleth V 


| through the Ecliptick ſhall be the Caſpis of the SUS 

| Twelfth Houſe; and 30 deg - forwarder that 

| Meridian ſhall cut the Eclipticł in the Cuſpisof the s 

| | Eleventh Houſe, and ſo onward till you come to 1 
the Cuſpis of the Deſcendant. And thus, 
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If from that Meridian which paſſeth* through 
> oo deg. 29 min. of the Ecliptick, you count 30 
deg · more upon the Equinoctial, you ſhall find 


that 
ES 5 
Firſt _ Meridian of 30 o 29 Cancer, 
Second 4 degr. diſtant 2 29 Gemini, 
The Third E from the 4/- 2 29 Taurus, 
Tor Fourth cendant, will) o 29 Aries, 
Fifth cut the Eclip- 28 29 Aquarius, 7 
sixth tick in 28 29 Capricorn, | 
1 
: | 424 
Which are the Y11 1 
Cuſps of the Iro Hues. 
© 8 ; 7 
, And 
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And the oppoſite Signs and Degrees of the E- 
cliptick ſhall give the Cſpiſes of the Six other un- 
der the Earth; namely, of the 7,6, 5, 4, 3, and 2. 
And thus jyour Figure being erected; and the 
Planets placed therein, you will find it to beas in 
the following Scheme · a ys 


— 


| | a 1 al fe Fe | Oo 9 
3 Wu a; | P | S 5 
5 2% -$ 
| Ex NCA, _ op + 


N A Figure of Heaven at the 
Sun's entrance into Aries, I 24 
GD y March the roth, 1673. 
I at 49min. after 9 in the 
Forenoon, according to 8 
ALCABITIVS. | 


0 D /Q 
Ii > 1 
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. T Freft 4 Fi gure for the forementioned time, 


viz. March 10. 1675. at 49 min · after 9g in the 
 Forenoon, the dun then entering Aries in the Me. 
ridian of Londen. 
According to the way preſcribed by Ptolemy. 


Defini- JTOLEMY adviſeth that the Heaven: 
tion. 1 ſhould be divided into XII Houſes or 


Manſions, by Domifying Circles drawn through 


the Poles of the Ecliptick, and through every 3oth 
. deg. thereof from the Aſcendant downwards, round 
about-— Wherefore to Erect a Figure of the 
Heavens according to this way of Ptolemy, do thus. 
Practice -] ReQtifie the Globe and Hour Circle as 
before, and you ſhall have the ſame Aſcendant, 
wiz, 00 deg. 29 min. of Cancer to Aſcend, which 


is the Cuſpis of the Firſt Houſe ; then 30 deg. for- 
warder, downwards, will be oo deg. 25 min. of 


Leo, for the Cuſpis of the Second Houſe, Cc. 


: 8 
o 29 Cancer, 
20 Les, 

Jo 29 Virgo, 
houſe 1o29 Lies 
0 o 29 Scorpio, 
O 29 Sagittary, 
o 29 Capricorn, 
O29 Aquarius, 
o 29 Piſces, 


So the Cuſpis 
rae 


Ont Þ Wo Mw w 


oo ; 
5 And the C/ 9 Lone 


will be... 
A 


pis of the J o 29 Aries, 
| 11 o 29 Taurus, 
12 10 29 Gemini. 


And 


ume, 
2 the 
Me. 


nd 
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And ſo a Figure erected for the forementioned 
time, according to this preſcription of Prolemy, 
and the Planers placed therein, Will appear as in 
the following Scheme or Figure. 1 


Lat. N. 51 d. 30 m. | 3 | 
1 ad | A Figure of Heaven at the D ON 
6 Jun's entrance into Aries, * 


| 17S March the roth, 1675. I/ 


at 49 min. after 9 in the | | 4 
O Forenoon, according to 85 
*eN ſ 279L0MT. 15 
6 8 
of Jo, on > 
WY J 


And thus have I ſhewed you the manner of E- 


recting of a Figure of the Heavens, according to 

the Prefcriptions of the Four forementioned Au- 
thors, and have placed the Planets, Dragon's Head 
and Tail, and the Place of Fortune in each of 
them; by which you may ſee, that according to 


theſe Four Varieties of Erections, the Planets 


keep not in the ſame Houſes, as by the following 
Synopſis appears. For, : 


Saturn 
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Accor. to Accor. do accor. to accor. 707 : 


3 +4 
| 5 as 5 | '| Regiomon. Campan. ' Mtcahit. Prolomy. ny. | 
Sevlei ff Ff ET ET If 
| Futte, [ VI f eur pou be 
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enſion and Declination of 4 Star, Planet, Star 
* Comet, how ro find the Place thereof upan A 
the Globe, and to £- age it W 2 need rt. ing : 
4% re. | _ | —C | Long 
Erec 


Hat the ed Lab, Kathe Aſcex- at 4. 
ſion and Declination of a Sar or Planet find 
is, you have heretofore defined; and in the laſt have 
Problem you are taught how to Erect a Figure of not 
the Heavens, Four ſeveral ways. Now if yon but 
would ſee (upon the Globe it ſelf ) in what Houſe Fixe. 
any of the Planets are, without Erecting a Figure, 
you were beſt to make Maris, or ſet Characters of 
thoſe Planets, Comets, or the like, upon the Globe, 
before you delineate your * hf Vpon 7 5 
which to effect, do thus. | 
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. By the Longitude aud Latitude given: 


If the Latitude of the Star, Planet, or Comet 


North-Poley of the 
| | 8 Globe to 
Southward E Sout h- Pole I 66d. 30m. 


then will the Pole of the Ecliptick be in the Ze- 
nith, and the Ecliprick-circle will lie in the very 
plain of the Horison; in which Poſition of the 
Globe, ſcrew the Ouadrant of Altitude in the Ze- 
ith, over the Pole of the Ecliptick, This 
done, bring the Point bf Longitude of the Planet 
in the Ecliptick to the Quadrant of Altitude, and 
count the Latitude of the Planet upon the Qua- 
drant, and under the degree of Latitude ſhall be 
the point upan the Globe in which the Planet or 
Star 1n the Heavens is. 

And ſo the Longitude of the Seven Planets be- 
ing as it is expreſſed in the following 7. "able, ſuch 


the 


Longitude and Latitude they had at the time of the 


Erection of the former Figure, March 10. 1675. 
at 49 min. after 9 in the Forenoon. Now, if you 
find their reſpective Points upon the Globe ( as 1 
have now ſhewed you. how to do) you may then, 
not only ſee in what Houſe each of them ſhall be, 


but alſo what Fixed Stars are there, and what 
Fixed Stars are in the other my” alſo. * 


h Saturn 23: 49 V, 8 2 17% M. A. 

V Jupiter 18 55 7, \ 0. 38 S. DB. 
UF Mars 17 24 05 0 48 8. A. 
O Sl oo 00 F, & S vr. 
na }2 Venus 17 56 , 13 44 8. De 
2 Mercu. 15 15 Y. 1 07 8. A. 
E Lua 24 47 K. El '0 33 8. D. 


EV 
n 
: Wee. 
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IL. By the Right Aſcenſion and Declintion Piven, 


Suppoſe a'Star, Planet, or Comet to have 147 
| deg. 43 min. of Right Aſcenſion , and 33 deg. 
33 min. of North Declination, as the Star Regulus, 
or the Lion's Hear: hath, and you would find its 
place upon the Globe : - 2 
Count 147 deg. 43 min. the Stars Right Aſcen. 
ſion upon the Equinoctial from the beginning of 
Aries, and bring that point of the Equinoctial to 
the General Meridian; and keeping the Globe 
there, count 33 deg. 33 min. the Stars Declina- 
tion, upon the Meridian upwards, (becauſe the 
Stars Declination is Northward) and that point 
| ſhall be the place of Regulus upon the Globe. And 
thus may any part, or point, in the Heavens be 
found upon the Globe, if either the Longitude and 


Latitude, or the Right Aſcenſion and Declination 


of that point be firſt known. 
P R O B. III. 


To know in what Houſe, or under what Circle of 
Polition, any Star, Planet, or Point of the E- 
cliptick 1s. - 


TD Ectifie the Globe to the Latitude, the Quadrant 
of Altitude to the Zenith, the place of the 
Sun in the Ecliptick to the Meridian, and the Hour- 
Circle to 12; then turn the Globe about to the 
Hour given, and bring the 3 of Altitude 
to the Eaſt or Weſt Points of the Horixon, and 
there fix the Globe: Then move the Circle of Po- 
ſition upwards, till it touch the Star, Planer, or 
other Points of the Ecliptict, which you _ to 

| : now 
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know the Circle of Poſition of, then ſhall the Poſi- 
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tion-Circle croſs the Quadrant of Altitude in the 
number of that Circle of Poſition in which that 
Star, Planet, or other Point of the Echprick is. 


Thus, If at the time of the Erection of the 


former Figure it were required to know, in what 
Circle of Poſition (or Houſe) the Pleiades or Seven 
Stars were; Rectifie the Globe as before, and bring 
the Poſition- Circle to the Pleiades, then ſhall the 
Circle of Poſition cut the Quadrant of Altitude in 
42 deg. and under that Circle of Poſition are the 
Pleiades or Seven Stars at that time, and ſo conſe- 
quently 1n the XIIth Houſe. 


I might here ſhew how to find the place of the 
Thing which Aſtrologers call the Part of For- 
tune. Alſo how (as they call it) to Direct 
a Figure, and to find out Revolutions, &c. 

But foraſmuch as theſe things are not ſo Ma- 
thematical as to require a Globe, or other Ma- 

_ thematical- Inſtruments, either to Demonſtrate 

them by, or to caſe the Operation; I ſhall re- 
fer them that have oecaſian for ſuch things, 
to the Arithmetical working of them by the 
Pen, as moſt convenient, and reſerve the 
Globes for other Purpoſes. | 


＋ 
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FRN OD. NV. 
of the Planetary Hours, how to find the Length 


thereof, and what Planet it is that Reigneth any 
common Hour of the ey or Night. 
Defini- fn. A Planetary Hour for the Day, is the 86 
tion 1.4 12th part of the Artificial Day wou 
, counted from the time of the Ss Riſing to its Plan 
TM Setting; and a Planetary Hour for the Night, is the 
1 the 12th part of the Artificial Night counted from MW as, | 
= the time of the Sun Setting to the time of its next Plan 
13 Riſing : So that the Planetary Hours are not of the Sol; 
4H Fame length all the year long, as the common ay 
1 Hours of 60 min. are, but are ſome times of the I. 7 
year longer, and fometimes ſhorter. For, 

when the Artificiat Day is above 12 Hours long, 7 
(as it is all the time that the S is in the Six hav 
Northern Signs) then doth a Planeta Hour con- the 
tain more than 60 min! And when the Ar- Eafl 
tificial Day is leſs than 12 Hours long, (as it is the 
all the time that the S is in the Six Southern the 
Signs) then doth the Planetary Hour contain leis ſee 
than 60 min. But when the $7 is in the the 
Equinoctial, and the Artificial Day and Night are div 
| equal (cach containing juſt 12 hours) then the Ho! 
| common Hour and the Planetary Hour are the (w] 
ſame, either of them containing juſt 60 min. tha 
| call 
Definit. 2.] The Planetary Hours take their De- Ex. 
nominations from the . Names of the Days Sun 


or the Week, s bri 
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Sunday - Sol. 
Monday | = Luna. 
Tueſday 0 hath for its You 
Wedneſday Planetary 7 Mercury. 
Thurſday \ Name (Jupiter. 
Friday | r 
Saturday Saturn. 

o that upon whatſoever Day of the Week you 
would know what Planetary Hour it 1s, the firſt 
* Planetary Hour of that Day or Night is called by 
the Planerary Name of that Day of the Week; 


as, if it be Monday, then Luna governs the firſt 


Planetary Hour that Day and Night; if Sunday, 


Sol; ; if Mednc ſday, e QC. 


. To re the Length of a Planetary Hour at any time. 


Practice. For the Day propoſed, (after you 5 | 


have Rectiſied the Globe to the Laritade,&c.)bring 
the Sus Place in the Ecliprick for that Day to the 
Eaſt · ſide of the Horizon, and ſee what degree of 
the Equinoctial is cut by the Horizon : > then bring 
the Sun's Place to the Meridian, and then again 
ſee what degree of the Equinoctial is then cut by 
the Horizon : the Difference of thoſe degrees being 


divided by Six, becauſe there are fix Planetary 


Hours between Sun-Riſing and our 12 at Noon, 
(which is always the Sixth Planetary Hour) and 
that Quotient ſhall be the number of minutes con- 
tained in a Planetary Hour all that Day. Thus for 
Example, On Tueſday the 27th of July 1675. the 
Sun's Place will be found to be in 14 deg. of Leo; 


bring 14 deg. of Leo to the Eaſt- part of the Ho- 


ricon, and you ſhall find that 115 deg. of the E- 
quinoctial are (at that time) cut by the Horizon ; 


Which deg. note down, or mark upon the Globe.---= 


ms 1 
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Then bring 14 deg. of Leo to the Meridian, and 


by the Horizon; ſo that if you take with you 


deg. you ſhall find them to be 111 deg. [or if you 
Subſtrat 115 from 226, which is eaſieſt, the 
, Difference will be 111 alſo] and ſo many degrees 

of the Equinoctial do paſs the Meridian in Six Pla- 
netary Hours: Wherefore divide 111 by 6, and 
in the Quotient you ſhall find 18 deg. 30 min. to 
paſs the Equinoctial in One Planetary Hour; and 
ſo counting 15 deg. for 1 Hour, and 1 deg. for 4 


min. of time, you ſhall find the Length of the Pla- 


netary Hour to contain One common Hour and 14 
min. more, which is one Hour and a Quarter 
wanting oge Minute.------- And the length of a 


Planetary Hour for the Night will contain only 


46 min. which is leſs than One common Hour by 
a Quarter wanting one Minute. | 


II. 7 find what Planetary Hour of the Day « 
. — 


Night it is. 

On the forementioned day, Tueſday the 27th of 
July 1675. Let it be required to know what Planet 
ruleth that day at 5 of the clock in the afternoon. 
The Length of the Planetary Hour for that Day is 
3 Hour 14 min. Wherefore, the. Globe being Re- 


ctiſied, bring the Index of the Hour-Circle to 5 a © 


Clock, and then count the number of deg. which 
were cut by the Horixon in the laſt Operation, and 
the degrees of the Equinoctial now at the Horizon, 
and you ſhall fiad them to be 187 deg. which re- 


duced into minutes of time, (by multiplying them 


by 4) gives 748, which 748 min» being divided 


then you ſhall find 226 deg. of the — 5 


ompaſſes, or count the number of deg. of the 
gquinoctial contained between 115 deg. and 226 


by 


1 of 
anet 
on. 
y 15 
Re- 


SS 


lich 
and 
Ton, 
re- 


nem 


ded 


by 
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by 74, the number of minutes contained in one 


Planetary Hour, the Quotient will be 10 hours and 


8 min. ſhewing that there are Ten Planetary Hours 


paſt, ſince the Sun-Riſing, and that there are 8 
min. of the 1 ith hour paſt alſo. 


* 


III. To find what Planet governeth that Hou! 1 the 


Day. 


For the effecting hereof, theG! lobe ſtandeth you 


in no ſtead at all; wheretore obſerve the Table 


following and its Uſe. 
The TABLE. 


S 

Governours |.3 8 3 LIE Governours| - 
| of the day. 8 8 3 3 82 Z of the night. 

5 | In 2 E ran A | | 
2 + 1 0 3 
Sol. © 1 9 © Do O  11/Jupiter, 

Venus. : 2| olto' 90 11 113 Mars. 

Mercury. 3 O11, 112] 3 00k © 

Luna. 4 112 2| © 1 o Venus. 
ISaturn. 5 2] © 3| 0 4 1 Mercury- 

Jupiter. 6 3 o 441 5 2 Luna. | 

Mars. 7 4; 1!-v} 2 6 g latin... 5 
- _ 4D Y 206 3| 7 9 
Venus. 906 3 214 8 5 Mars. | 
Mercury. 110] 7, 4| 8] 5| 9; 6 Sol. 5 
Luna. 11 8 5 9 6 10 7 Venus. 

Saturn. 12 9 6,10, 7 11 8 Mercury. 
Jupiter. 010 7/11 8.12! 9 Luna. 

Mars. 1011812 9 O 10 Saturn. 

N 4 The 


=_ Aſtrological Problenis. 
Th a Uſe of the aforeſaid Table. 


. Having by former Rule found what Planetary 
Jour it is, if you would know what Planet it is 


that Reigneth that Hour,in the Head of this Table 


ſeek the Day of the Week (in this Example, Te/- 


day) and the Planetary Hour of the Day (in this 
Example 12 hours in the Forenoon : ) in the ſame ' 
Column, and right againſt it in the firſt Column 


on the Left Hand, you ſhall find Venus, Which 


ſhews that at 5 of the Clock in the Afternoon that 


day Venus governeth, and hath governed 8 min. 
other Neur. - 
Alſo in the ſame Table you ſhall find againſt 10 


under Tueſday in the Jaſt Column towards the 


Right Hand, * word Mars, thewing that Mar, 
governeth the 10th Planetary Hour for the Night, 
and hath governed 8 min. of his Hour. 
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lers and various. have been the Opinions „ 
the Earth among 
) ; ſome bf —— 


contending 
a chen 


2 Geography made eaſie. 6 
Opinion of its Rotundity with greateſt Conſent of 
Keaſon at length prevailed, and is now generally 
received and embraced ; the reſt being all explo- 
ded and contemned. The. natural place of the 
Water is to be above the Earth 4 ahd io it was 
in the firſt Creation of it, compaſſing the Earth 
round about, Gen. 1. 9. But for the' Uſe of Man, 
and other living Creatures, God made a Separat. 
on of them, caufing the Waters to fink down in. 


to large hollow. Chatinels and E repafed 
8 W receive it that ſo the dry 92955 


might appen 
above it. Notwithſtandiug which Separation they 
do both remain eder not covering one ano- 
ther as at the firſt, but intermingled one with an. 
other, and that ſo exactly, as they now make but 
one raund Body, having the ſame Center, Surface, 
or Convex. i yet not ſo round but that 
we admit of its In es,” by reaſon of thoſe ſo 
_greatE Eminences of! — and Depreltens of Vallies, 


O Fr the Subſtance 0 or + Conſtitution » of the Earth, 
Here are der pins of Pralobphes con. 


cerning this matter. The Peripatelicꝶs num- 
ber 4 Elements of the Earth and whole Sublunary 
World, 3 — ire, 2 Sas, Sue Our 
miſts make 3 ar 
1 The Sieur d Clac, in His 3 
Aixtes Naturels, tells us, That the material con- 
ſtirurive Parts of our habitable Globe; are Earth 
Water, and Air: The denſe Earth makes the Sor 
 HKdiy of the Maſs of this Globe ; the liquid N 
ter ſoaking binds to the diſcontinnei ea 
ly Particles; the thin and fubtile Air girts Na 
cmpaſſes the Earth and Water, fillin ie an up the 


ds.” Varemus am, Trat Bodi * the 
9 . arts 


So thoſe Cavities ate not equally of a Depth, 


er than the Sea, but then their Shoars are higher 
than it, or they have high 1 ms Eaprh or 
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Parts of the Earth, are reſolv'd into 5 Elementary 
Subſtances:; via. Water, Oyl or Sulphur, Salt, 
Earth, and à certain Spirit which the are call 
Mercury... 13 2 l. 1425 3 10 V7 | 
We cannot indeed well tell hat kind — Sub- 
ſtanes the Earth is toward the Center: all that 
we know of it below tlie Surface, is only ſo far 


as Men have digged. In thoſe Parts we find theſe 


2 * Silver; Copper, Tin, Lead, Iron, 
Stone, C al, Clay; Salt, c. beſides an Infinity 
of different kinds of Earth, As to what is lower 


or towards the Center, we may have ſoine un- 


certain Conjectures, but our Knowledge goes no 
further than our Senſe and @blereiniodjode: in this 
is orothable that the and is one cocitinnies | 
Subſtance, and that no part of it 3 d, or 
entirely ſeparated — the: reſt. ; of an 
Shape and Pigure, havi y Heights and Hol- 
lows along all its Surface $'in {vibes Cavities or 
Hollows the Sea or Ocean teſteth, and is contain- 
ed therein: And as the higher parts of the Land, 
or that which is above the Waters, is not 
high, but there are Mountains and Valleys 


of them more, othets leſs; therefore the Sen is 
deeper in ſome places than it is in othets: So like - 
wile. the Land is not y high, but there are 

Mountains and Valleys in it. The Shoar is ſome- 
what higher chan the Ben, ocherwilg the Water of 
the Sea would flow in upon that of the Rivers: Some 
Countries indeed, as Holland and Zealand; lie lowo- 


Stone to defend or keep it off for the moſt 
part Countries are * than the S boar, accor- 
v2. | 


| 
| 
[ 
| 


— , * Ry 
* 


aſe 


4 1 * ** 
ding to their diſtance from it, which i is plain 
from the Current of Rivers, which-riſe general- 


I y in Inland Places, and run toward the Sea. Be- 


ſides that vaſt Cavity or Channel for the Sea, there 
are/irinumerable Gulphs and Receſſes, Whirl pools, 
Abyſſes, and ſecret Paſſages within the — for 


Rivets have been found in the bottom of deep 


Mines, Whirlpools“ in ſeveral - parts of the. Sea, 

which in all appearancè proceed from Paſ 
ſage that the Water bas downwards. by a ſubter- 
raneous Canal; ſeveral Rüvers dive under Ground, 
and hide themſelves; and Salt. water Springs are 


found in many places, which doubtleſs: flow from 


the Sea ; of which more hereafter. WY (! r 
Dr.Hook in his Lectures of Comets tells us that, 
what the Denſity of the innermoſt Parts of the 
Earth we live on is, none knows; for though we 
find the Parts on which we tread to be very com- 
pact, and though by the Induſtry. ict be! it 
hath been proved ſa: alſo to the depth of many 


hundred Foot; and though it hath been found 1 


even to a greater Depth by the Soundings: of the 


bottom of the Sea; yet none can bring am undenia- 
| blerProof,:thar-the ſame lis ſo ſolid to 25 Miles 
deep; much leſs that it is ſo to: the Center. If 


therefore, the external Shell of this Globe were 


broken and removed, tis not impoſſible: but that 


the middle Parts thereof may be of the fame na- 


ture with the middle Parts * the Comer's Body, 


v12.:Of;a:looſe and Texture, and almoſt 
in a ſtate of Fludity; and that thoſe Parts (were 


the ſuperficial parts of the Shell removed) might, 
like — of Comets, _ themſelves f into the 
encompaſbog. Ather. ANC ee ine ER 
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Geography made eafre. © BY 
There is one Argument to prove to us that 
there may be ſuch a Looſeneſs of the internal 
Parts of the Earth, and that is, that the Magne- 

tical Virtue varies; which Virtue, without Con- 

troverſie, is diffuſed thro the whole Body of the 
Farth, and which hath a relation to the whole 
Globe, and to every magnetical part thereof. 

Noa this magnetical Virtue (which may be 
called one Emanation of the Anima Mundi, as 
Gravity may be called another) being diffuſed 
through every part of it, and giving to every mag- 


| netical Body, and every piece of ir, tho infinitely 


divided, the ſame Proprieties it hath it ſelf: This 
magnetical Virtue, faith he, having ſuch a Rela- 
ton, and being forced thus to vary, tis probable 
that the internal Parts, to which it hath a reſpect, 


have a Variation likewiſe ; and conſequently, that 


theſe internal Parts which are ſuppoſed generally 
very denſe, compa, and very cloſely and ſolidly 
united, may be notwithſtanding more loofe and 
ununited, and movable from certain Cauſes. 


Of the Magnitude of the Barth. 


HE Terraqueous Globe. is but an imaginary 
4 Point compared to the vaſt Expa nſion of | 
Bu 


Univerſe, tho”. of it ſelf of great Magnitude, But 


before I proceed to the Solution of this Queſtion, 


it is neceſſary to give a ſhort Account of the Mea- 


ſures formerly uſed by the Ancients, and what our 
modern Meaſures are, ſo far as we know them, 
with theit Proportions to our own, 
The ancient Meaſures are generally eſtimated 
thus: The Stadium of the Greeks. contained 600 
of their Feet, equal to 625 Roman Feet, as tis ge- 
nerally taken; for the Grecian Foot was à little 
Dk . + On 


6ſ6„Seegrapiy made ecſr. 
larger than that of the Raman. The old Roman 
Mile contained 1e00 Paces, or 8 of their Stadiz. 
The Alexandrian Stadium was bigger than the 
Grecian, as 144 to 125. The Orgyis of the Grech 
contained 6 Foot. The Cubit was 22 Foot. . 
lander in his Tranflation of Strabo, always renders 
it an Ell. A Furlong is defined by Herodotus, a ye. 
ry ancient Greek Author, to conſiſt of 600 Feet; 
and alſo affirmed by Suidas : Yet Hero Mecbani. 
cue would have a Furlong to contain 100 Fa. 
thoms, a Fathom 4 Cubits, a Cubit 1 Foot -, 
or 24 Digits. Cenſorinus propoſeth 3 ſeveral 
kinds of Furlongs: the firſt of which is the I. 
lian, conſiſting as aforeſaid of 625 Feet: The 
ſecond is the O/ympian, containing -600' Feet: The 
Third is che Pythian, conſiſting of 1000. And 
Pliny in his 2d Book, chap. 23. tells us, That the 
Iralian Furlong, containing 625 Roman Feet, is 
equal to the Olympian, conſiſting of 600 Grecian 
Feet as aforefaid ; for the Grecian Foot exceeds en 
the Roman by a Twenty fourth part, as much asis ved 1 
the difference betwixr 600 and 625. The Arabian the 
Mile was equal to 72, Alexandrian Stadia. The 
. old Arabian League was reckon d to be the 25th 
part of a Degree, ſo that 25 of them made 73 
Eygliſb Miles. The Schænus of the Egyptian Mea- 
ſute contained 60 Stadia, zeſte Herodotus. The 
Paraſang, which was the old Perſian Mile, con. 
tained 30 Stadia, or 3000 of their Paces. 
Willebrodus Snelliis in his Book Emituled, Era. 
roſthenes Batavius, has with much Diligence com- 
pared ſome ancient Meafures, as alſo the Meaſures BW #70: 
of ſundry Foreign Countries with the Rhy7/art gree 
Foot; and, amongſt the reſt, our Exgliſb Foot, of t 
Seandard to the Size thereof ſent him ftom the the 
Standar 


at Guild Hall; which, by Mr. Norwood Wl bis 
OA, LL 7 


/ 


Toledo Foor, 896. 
| ren Foot, 920. 


red it to the Meaſure: . 
Jo the Quantity of one beste or of one — 


dis Compyration OT 614, of the old Italic 


2 * Caſte.) 7 
are here compared to our Enęliſb Foot, as he 
hath there done to the Rhyz/and- Suppoſing there- 
fore our Englyh Foot to be divided into 1000 e- 
wn parts, this Table ſhews you how many of 

e are contained in other Ancient and Fo- 
reign Feet, viz. Of ſuch parts as the Eagliſb Foot 
1000 , the ancient Roman Foot contains 103 3. 
The anciem Greek Foot contains 1076. The Ba- 
plonian Foot 12 11. The dlcxandrian Foot 1240, 
he Antiochean Foot 1405. The Arabian Foot 


1102. The Rhynland Foot 1033. the ſame; with 


the Roman Foot. The Dort Foot 1085. The Mad. 
dleburgh 992: The Amſterdam: 934. The Ant- 
werpt 939- The Loraine 935. The Hafnian Foot 
in"Deamark, 965. The Paris Foot, called the 
King's Foot, 1090. The Venice Foot, 1157. The 
"The Narenbws 1006. _ 


. Becauſe it would be impoſble: to meaſure the 
entire Compaſs of the Earth, the Ancients redu- 
rt, from whence 
2 1. 


the bigneſs of the whole 


art of its Citeumference ow according to 
everal Experiments made, the Quantity of a 'De- 
pree is varioufly found to be. By Ptolemy to corr - 
tain 662- Miles. By A/mamon or Mainon an Ara- 
bian King or- Caliph. of Babylon, 36. So that 
between 210ltmy's Obſervation and theirs, there is 
the difference of 10 Miles in every Degree. But 


if theſe Arabians reckon'd the 500 Stadia, which 
| Ptrolomy had eſtabliſhed as the Meaſure of one De- 


gtee, to be equal to 664 of theit Miles, then one 
of their Miles was equal to 7: Stadia, (which if 
the Alexandrian Stadia ) one Degree according to 


24 | Miles, | 


EE: 


8 5 
Miles, which had eight Grecian Stadia in each of 
— which makes 47188 Toyſes of Paris. Stra. 
124 reckon'd the Mealure of a De. 
urlongs or Stadia.  Erataſthenes 644.. 


= = 760 
Poſfaonius and theiancientnArabtans:666:; - Pip. 
leny and our Exgliſh 500. The latter Arabians 
70 The Dutch and Germans: 380. So that a 
of the Heavens contains upon the Surface 

of the Earth, according to common Computation, 
of — and Engliſb Miles 60; Ordinary French 
les Lone Miles 1 0 German, Bunch, 
Denyh, Ind Poliſh Miles, 15; Hungary 10; "Sup: 
diſh 12; Verſts of Arftorp, 80 ; Per ſi fan, .. 0 | 
bran and Egyptian Paraſangay 20; The — 
Cos, 24 The tades of China, 2505 The Inks 
of Japan, 400. W S8 7 
So great is the vdifitence! of. Opinions amongſt 
all Authors concerning the Compaſs. of the Earth, 
and yet every one of theſe lens grounded 
on the Authority of great Men ; fo that in this 
great Diverſity 145 doubtful whom we ſhould fol 
low.- And — if we ſhould deſire to know the 
uſe of al theſe: Diſſentions, even;that alſo is 
altogether uncertain. .-It-may- ſuffice in brief to 
Tay, that we are indeed — the ancient 
Meaſures, all the Meaſures that the Ancients have 
left us being altered in time. However, I ſhall 
exhibit' to your View, all itabſe late Experiment 
which! . 1. . ſhewof bah *. 
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f 8 1 A is not any /ihing that has aal the 
; Knowledge. of Hiſtory. and Geography.more 


than this, That 17 Age or ation, has not @ cer- 


pil Edge of the juſt, ay of the Mea- 
ſures which F ve been uſed in a. former Age, or 
in . difterent Nation, with reference to their own, 
xe with the Names of the ancient Meaſures, 
= were ae among 1 the. Greeks. and. Re- 
mange, in their, Writings ; but we know not their 
exact Pimenfion, or what Pro Portion: they, had to 
- theſe, now, in uſe among us. Nor can this ever 
be remedied but by agreeing, upon ſome fixed and 
unalterable thing in Natufe, which may ſerve as 
3 univerſal Standard, to which the Meaſure of 
Times and Places may be reduced, and bear a 
certain Proportion. 85 
Thereftre it was that the Gen tlemen of the 
Academy for the Sciences at Paris, when they 
had reſolved to try what the Meaſure of one De- 
gree of a great Circle of the Earth, (or the 3 Soth 
part of the Earth's Circuit was) that other Nati- 
ons and After-Ages might know the Quantity of 
it in their own Meaſures ;. they compared the 
Toyſe of the Grand Chaſteler of Paris, which 
was the Meaſure” they made uſe. of, with an Ori- 
ginal taken from Nature it ſelf, viz. The Length 
of a Pendulum for Seconds. The way they did 
it was this : The had two great Pendulum ocks. 
each of Whole be wo Vibrations was one Second 
of Time cone le to the mean Motion of the 
un, 


= 
$ LY 
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as exact, as 
and might be eſtabliſhed wexſal 
of Meaſures ut the World; only we 
muſt ſuppoſe that the difference of Places cauſeth 
no ſenfible Variations in the Length of the Pendu- 
lums, Which will require more rimments. © 
The Length of 1 for Seconds, ac 
ding 10 theſe Meaſures, 6% 
DO London Meaſure 39 126 

r K ns 
e e 5: on IT 55978; 

©. Ranigons 1 35% 

Noman 40 459 


a 1 Ye 7 . 


% - 
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* . 
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Juppoſing the Land. Foot to be 13 50 parts. 
The Paris Foot is 440 f ne 
The Rhein or Leyden Foot 139 e 


Fhe Boxlogne kot 186 Poe. 


The Brace of Florence, , 23580 
The old Ren Foot inthe Capitol 1306” | 
Aecording to Ricciolus, it is 1334 1 


—ͤ—ñjä‚) 2 — 
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The 


Toyſes is a Marine League, 20 to a Deg 


Geography 0 eaſee. =T 
The Geometrical Pace contains 5 Pariſſan Feet. 


6 Paris Feet make a Toyſe, and 2000 a Pariſi- 


an League, (of which 284. makes a Degree) 2853 


2283 is the Length of an rdinary League 1 in the 


Country of France, whereof 25 makes a Degree. 
is a common Opinion that 5 of our Englyh 


Feet make a Geometrical Pace, 1000 of thoſt Pa: 
ces makes a Mile : But 1056 Paces, or 5280 Feet 
makes an Erg/iſh Statute Mile. 

12 Rhinland F eet make a Ferch, and 1500 
Perches a Mile. 
The German Mile, ( Neeko Fifieen to a 
8 24345 Englyh Feet, or 4 Ex 

mes. - 
An Italian Mile, ſuch as are 60 in one Degree, 


6083 of Engliſh Feet, br 2323 of Eng- 
liſh M iles. 


27 


The League of Spain mii 3400 Geomerri: 


' cal Paces. 


The League of Swedeland contains 5000 Geo- 
metrical — 5 


The League of Hungary contains 6000 Geome 


trical Paces: 


The Mile hy Scotland contains 1 500 Geometti- 
cal Paces. 1 


Many of our « ral Matietnaticians, not con- 


tenting themſelves with uncertain Traditions, have 
left us their particular Obſervations concerning the 
Quantity of a Degree, viz. By © © 

Fernelius 68096 GeomerricalP: 0 85 which make 
36746 French Toyſes and 4 Feet. 


Snellius 28500 Rhinland /Perches, whickmakes 5 


55921 Parift tan Toyſes. h fas 1 
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- Norwood in his Experiment between Vor and 
Loan found one Degree to contain 367200 rect, 

which makes 69, Eng/iſh Miles. 

By the Academy of Paris they found the Length 
of one Degree of a great Circle of the Earth to 
be.57060 Toyſes, according to the Meaſure of the 
Chaſtelet of Paric. By this Experiment they 
coumed 15 Feet Paris, equal to 16 Feet Longon, 
(But by Meaſure in the Tower the London Foot 
being 1200, the Paris Foot is 1279. Hence Mr. 
Street ſuppoſing roco Paces, or 5000 Engliſh Feet 
to à Mile, he concluded that 73 ſuch Miles are 
exactly equal to a Degree.) But according to that 
Experiment at Farir, 73 Engliſb Miles makes 


a Degree, or 73 
According to which Calculation che Circumſe 


rence or Circuit of the Earth 8 2629 3+ fere of 

Engliſh Miles. a 

Nin he Diameter of the Earth is 8369 Exel iſh 
iles. 

_- The Surface of the Earth contains 220048 209%. 
of Square Engliſh Miles, containing about 70 Mil- 
lions of Millions of Acre. 

The Solidity of the Earth is 3069301605357 
Jere of Cubick Exgliſb. Miles. Which is the ſo- 
lid Content of rhe Globe of the Earth and Water 
only, without including in it the Air or Armoſ- 
phere which ſurrounds the Earth. 

But it you would alſo know how much the 
Air is, you muſt firſt. find its Altitude, which may 
be known by obſeryipg the divers Refractions of a 
Star in two different Altitudes of it: By this 
means the Height of the Air has been found to be 
near 100th part of the Semidiameter of the Earth, 
viz. Near 4 Engliſh Miles. Having then the 


Height krude of the Alt, you mult add the 
ras; Double 


4 


Geography made eaſis. 13 
Double of it to the Diameter of the Earth and Air 
in ons Orb, viz. 309271825484 Cubick Miles to 
be the ſolid Content of the Earth and Air together 
in one Orb; from which if you ſubltract the S6li- 
dity of the! Earth, there remains 23416649 94Þ 

Cubick Miles, for the ſolid Content of the Air. 

Sc that in the Dimenſions: of the Earth there 

ate three things to be conſider, vig. 1. Its Dia 


Surface. 3. Its Solidity. H any of theſecbe g 
ven, the reſt may be readily found: For theD 
meter of any Circle is to its Circumference — 
22—— So having the Circumference, multiply it by 


tent. This ſuperficial Content — — by . of 
the ne _ Dn is _ n np 


4 3 AER. 


0 1 S * the 1 
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1 Planets'or Stars of the Univerſe, according 
to Prolemy and Heho, in tho. Center, fix d and 
immovable, and that all the reſt of the Celeſtial 
Bodies move round it in their Diurnal and Annuai 
Revolutions, as in this Figure. But according to 

per nicuss it is placed between the Orbs of Mars 
aud Venus, having a two-fold Motion, one Diurnal 
about its own Center in 24 Hours, whereby all its 
parts are inlightned, and Day and Night ſucceſ- 


bout the Sun, whereby all places in courſe en- 
joy Spring, Summer, Autumn, and Winter. But 
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meter or Circumference. 2. The Extent: of its 


the Diameter, the Product is the ſi perficial Con. 


I HE Fan 1 10 refpe&of! the other 


Hoy enjoy'd : The other its Annual Motion a. 


che various Motions of the Earth and Planets 
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naginary Parts of the Earth, 
| F the better underſtanding of the Terre. 
Arial Globe (or: Map of the Earth) in all its 


erxtemal Parts, there ought to be underflood and 


known certain imaginary Lines and Circles, which 
K but for the better Learning of 
this Science are ſuppoſed to be on or above the 
Earth, vis. 1. Six noted Points, four whereof are 
Cardinal, vie. North, South, Eaſt, Weſt. The twoo- 
ther are the Zenith and the Nadir; the firſt directly 
over us, the other under us. 2. Ten Circles or Lines: 
The Egainac tial or Equator : The Tropick of Cancer: 
The Tropic of Capricorn: The North Polar Circle 
or Pole Arttick : The South Polar Circle or Antarc. 
iich: The Ecliptick or Zodiack : The Horizon ra- 

tional and ſenfible :.'Parallets' or Circles of Lui 
tude : Meridians or Circles of Longitude. The 
Axis. or Diameter, the extream Points or Ends 
whereof are called the Paoles upon which the Earth 
is ſuppoſed to more; the one, the North Pole; 
the other, the Sonrb Pole. 3. Two Colures: The 
Eguinoclial Calurt, which marks out the Spring 
and Autumn, viz. Aries and Libra marked V, 2. 
The Solſitiu CGolure, which marks out the Sum- 

men of Winter, vis. Cuncen and Capricorn, matk- 
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HE Tropicks and Polar Circles divide the 
Harth into five Parts, called by the Grecia 
Zones, from Zum, Cingulum, as encloſing the whole 
Earth within their reſpective Diſtrièts. * — 
+ . | 8 3 Ones 


„The Inhabitants of the IT. 
called Hetereſcii, becauſe the 


it falleth towards the South; 


12 made eaſe. / 


5 Zones 3 were accounted by the Ancients to 1* 


55 intemperate as to be uninhabitable; one of em 


by reaſon of the Sun's Beams continually-darting 

upon rhe. ſame ;, and this they called the Torrid 
Zone, terminated by the Tropicks on each fide. 
The other two, the one 3 within the 


Arctick Circle, and the other compaſſed by the 


menge reaſon of extxeam Cold they thought 
uninhabitable, as being fo remote from the Suns 
Beams; ſo that only the remaining two were ac. 


counted Temperate, and therefore Habitable, the 
ohe lying between the Arctick Circle and the Tro- 


pick of Cancer, and the other between the An- 


taxdtick and the Tropick of Cepr: Capricorn. 


The Ancients did alſo diſtinguiſh the lokabitants 
of the Earth from the Diverſity of Shadows of 
Bodies into three: ſorts, via. Feriſci, e. 


and Amphiſcu : The Inhabitants of the Erigit 
Zone (ifaw ſuch are) were termed Periſeiß be- 5 


cauſe the Shadow of Bodies have there a circular 
Motion in 24 hours, the Sun neither riſing nor 
ſetting but in a greater Portion of Tim. 
erate Ae 
eridian Shadows 
bend towards either Pole, towards the Nord 2 8 
mong thoſe that dwell within the Tr 8 of Canter 


and the Artick Crrele;, towards the 


thoſe chat dwelb within the I ropick..of * 


and the Antarttick Crrcle. * " Net T7 2%" A TIN } 


The Inhabitants of the Torrid Zone they called 


Auphiſcii, becauſe the Noon or Mid- day Shadow, 
_ xccording. 


to the time · of Year, doth fometimes 
11, towards. the North, ſometims towards the 
uth; when the Sun is in the Northern Signs, 
and towards the 
North, when in the Southern Signs, And becauſe 


+ 
16 Geography made eee. 
of the different Site of op 
Ancients have divided the . — of the Earth 
Into Feriæci, Antæci, and Anti wy 
The Periæci are ſuch as live under the Fart 
| Parallel, from the 
dians on the ſame Parallel. In the Fer iæci of any 
two Places, the Days ai 
Length. the. Seaſons ef the —_— ſame; ofily 
vrhen tis Morning in one tis — in the 
ther; and ben Night at one, ts May in the 
Saber d gd gl 87011011 Dag Aide GOT 1 $9378! 
The Arreci'are teh as have'the Che Mena 
an and oppoſite Parallel, equally di 
Equator, but the ohe Nef and the ether Sowth. 
The Azteci'theiriMorning is our Morning, their 
Noon dur Noon, ther Might our Night. But theit 


Spring id our Fall, : thei Summer our Winter,; and 


their Iongeſt Day but Histteſt. 

The Auipburò ute ſuch as Inhabit wo tos of 
the Farthswhich/ ave- Diamerrically*oppoſite one 
tothe other. With'6uP'Antipodes all things are 
quite contrary ; for when en Summer, a 
bow - Day; then it is Winter wick them, and 
lech wufth us, it ſets with them-z- therefore their 
Mariung is 2a. Evening, their Nen our Mid. 
night; ebend! Nie © 

The Ancients did bal divide che Earth: ins 
Climotes and Parallel 

A Cimure is à Space or Tract of de Surfich of 
the Earth, *bourſded by two imadginary Circles, 
ruming parallel to the Equator, comprehended 


ite Habitations, the 
Equator, but in oppolite Meri 


in both Places Are of equal 


diſtant from the 


Days at the ſhorteſt *' And when the Sun 1 


betwixt any two places, North and South, whoſe 


I Day We e half a an i Hour, 25 
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SGeeagraphiy made eaſie. =. 
A Parallel is a Space of Earth, wherein the 
k WI Days Increaſe in Length a quarter of an Hour: 
- ſo that every Climate contains two Parallels, 
Theſe Climates and Parallels are not of equal 
quantity, for the firſt is longer than the ſecond, 
and the ſecond likewiſe greater than the third, &c. 
wy At the Latitude, where the longeft Days are in- 
5h creaſed half an Hour longer than at the Equator, 
F viz, longer than 12 Hours, the firſt Climare be- - 
the gins, Which is at the Latitude of 8 Degrees, 34 
8 Minutes; and in the Latitude of 16 Degrees, 43 
Minutes, where the Days are encreaſed an Hour 
longer than at the by ts. ſecond Climate 
begins, and ſo onwards, Bur becaule the Ancients, 
and alſo Pro/emy, ſuppoſed that part of the Earth 
which lies under the Equator to be inhabitable, 
therefore they placed the firſt Climate at the La- 
titnde of 12 Degrees, 43 Minutes, where the 
longeſt Day is 12 Hours . long; and the ſecond 
Chmate to EG at the Latitude of 20 Degrees, 
34 Minutes, where the longeſt Day is 13 Hours 


ie ee. | TY | 
Its cient for our preſent purpoſe to tell you, 
that Modern Geographers reckon, from the Equa- 
tor to each of the Polar Circles, 24 Climatesariting 
from the difference of : an Hour in the longeſt 
Day ; and from the Polar Circles to the Poles 
themſelves, are Six ariſing from an entire Month, 
the Sun being ſeen in the firſt of thoſe a whole 


Month without ſetting, in the ſecond two, in the 


„ 38 


15 third three Months, ET c. unto the Pol c it ſel f. 
Jed where it is 6 Months in Length. 


Bb 


to thoſe who live under the Eq 
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Of the ſeveral Poſitions of the Earth. 


Z r in reſpect of various Phenomena 


or Appearances of the Celeſtial Bodies to the 
divers Inhabitants of the Earth, there is a three- 
fold Poſition of the Earth, viz. 1. Direct. 2. Pa. 


rallel. 3. Oblique. 


O the Direct Poſition: | 


T* Earth may be ſo placed, that the Poles 


thereof may as it were reſt upon (or lie di- 


' realy in) the North and South Points of the Hori. 
Zontal Circle, neither Pole having any Elevation, 


the Zenith Point being directly in the EquinoQtial 
Circle, and the Axis of the World directly in the 
Plain of the Horizon. | Fo 
This dire& Poſition of the Earth, is particular 
uinoctial; as in the 
Iſland Borneo, Sumatra, Celebes, &c. in the Eft: 
Indies. St. Thomas Iſland, and a great part of 
Africa, part of Peru, &c. in the Weft. Indies. 
In this Poſition of the Earth, the Sun, Moon, 
and Stars are always 12 Hours above, and 12 
Hours below the Horizon, and conſequently make 
12 Hours Day and 12 Hours Night. The Sun 
paſting twice over their Heads, every Year is to 
them twice Vertical, viz. When he is in the Equi- 
noctial Points-ef Aries and Libra. 8 
The Inhabitants of the World in this Poſition 
can ſee both the Poles, and behold all the Stars 


A both Hemiſpheres to Riſe, Culminate, and 


o ; 
« : 
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The End or Extremity of their Gnomons upon 


their Horizontal Dials, which are our Polar Di- 
als, deſcribe the Figure called Hyperbole; except 


when the Sun is in the beginning of Aries and 


Libra, where he deſcribes a ſtraight and right 
Line. Fs. 4- ©: 1 FT 


Of the Parallel Poſition of the Earth. 
HE Earth may be ſo placed, that one of the 


Poles ſhall be in the Zenith, and the other 
in the Nadir Point; that is, either Pole ſhall be 
90 Degrees, or one Quarter of a Circle diſtant 
from the Horizon on either fide thereof, and the 
Equinoctial Circle be in the Horizon. 
The Earth being in this Poſition, is ſaid to be 


Parallel, becauſe the Equinoctial, and all the Pa- 


rallel Circles, which now are Circles of Altitude, 
and the Axis of the World, do all of them lie pa- 


rallel to the Horizon. The Earth is thus poſited 


under both the Pole. 


In this Poſition -of the Earth thoſe People (if 


any be) that inhabit thoſe parts of the World, 


have but one Day and one Night in the whole 
Year ; from the 10th of March to the 13th of 


September, the Sun then being in the Northerly 
Signs, and conſequentiy on the North fide of the 


Hortzon, there is 6 Months Day in the North, and 


6 Months Night in the South; and contrarily, 


from the 13th of September to the 1oth of March, 
in the Southerly Signs, and 


the Sun then being 
therefore on the South fide of the Horizon, there is 


6s Months Day in the South, and fix Months Night 


in the North. | 


There is alſo one kind of Summer and one 
Winter, when the Sun is above or below the Ho- 


Ion the whole half year. 


. The 


20 1 Geography made eaſie. 
The Gnomon of their Dials (if any be) deſcribe 
with the Extremity of the Shadow, upon an Hori. Part 


zontal Plain, perfect Circles. Eg. 5. en 
Of an Oblique Poſition, = 
| 1 that 


N this Poſition our ſelves, and all other People hadi 

and Places of the World are, that are not; 

in either of the two former ones: For take any 

Point, not under the Poles or the Equator for your 

Zenith, *twill be impoſſible to deſcribe an Hori. 

zon or Circle go Degrees from it, which cuts not 

the Equator and all its Parallels obliquely : For 

in this Poſition, the Axis of the World is neither di- 

rect, nor parallel to the Horizon, but lies oblique 
or ſlanting from it. „ 

In thĩs Poſition all the Celeſtial Bodies, as Sun, 
Moon, or Stats, have in reſpect of the Horizon 
oblique and unequal Aſcenſions and Declinations, 
and all the Lines parallel to the Equator, make un- 
equal Angles with the Horizon, and are cut by 
the Horizon into unequal Parts; for thoſe Lines 

towards the Elevated Pole, have a greater Portion 
of a Circle under tbe Horizon than above it, only Wy 
the Equator which has the ſame Center with the Two ( 
Horizon, and therefore divides it, and is divided nents 
by the Horizon, into two equal Parts. Et 0 
Hence follows the great Inequalities in Days 
and Nights; for when the Sun 1s in any part of 
the Ecliptick that declines towards the Elevated 
Pole, the Days in the Elevated Hemiſphere ſhall 
be longer than the Nights; and when the Sun is W 
in any part of the Ecliptick, that declines towards wy 
the Depreſſed Pole, the Nights ſhall be longer than 1 
the Days. But when the Sun is in the Equinodctial 


(whether the Pole be raiſed or depreſſed) _ 


Tibe 
lort- 
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Parts remains, both above and under the Horizon, 
therefore the Days and Nights are both equal. But 

by how much the greater the Elevation is, by ſo 
much the longer the Days are ; and when the 
whole Horizon falls below ſome of the Parallels, 
that then (during the Suns abode there) the In- 
habitants have no Night at all; yet notwithſtand- 
ing this Inequality of Day and Night, all People 
in all Poſitions (by that time the Sun finiſneth his 
annual Courſe) makes them even, and thereby en- 


bY an equal Share of both; for if in a parallel 
0 


ſition under the Pole, the Sun be fix Months 
under the Horizon, he is as long above it; and if 
in a right and direct Poſition, they have always 
12 Hours Day, and as much of Night; ſo we 
that live in an oblique Site, if our Summer-days 
be of a mighty Length, our Winter Nights make 
up the ſame Dimenſion. Fig. 6 — 


The real Parts of the Terreſtrial or Terraqueous 


Globe are Land and Vater. ; 
© The Landis divided ins 
Two Conti. The Old Sy Europe, Aſia, Afri- 
WO» VOIR gangs Pn, 

1 The New x America. | 


A Continent is a great quantity of Land, in which 
many Kingdoms and Countries are conjoin'd to- 
_ gether, and not ſeparated by any Sea. 


Europe, Great Britain, 
Many 127. %, bo 5 7 umatra. 


in 


Africa, ) Madagaſcar. 
America. Hiſpaniola. 


An Iſland is a part of the Earth encompaſſed and 
environed round with Water. 


B b 3 


Some 


unknown. 


Peninſi ula's. 
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Lands in parts - Hollandia, &c. 


A part of dry Land almoſt invironed 

J and compaſſed about with Water, yet 

joy ned to the firm Land, as Africa 
Sto Aſia, the Morea to Greece. 

„ Is a narrow Neck of Land be- 
twixt two Seas, joyning the Penin- 
ſula to the Continent, as that of De- 
rien in America, or Corinth in Greece, 

A high Hill or part of Land, ly. 
ing out as an Elbow into the Sea, the 


Iſthmus. 


Promontory utmoſt end of which is called a Cape, 


as the Cape of Good Hope and Cupe 
Verde. $5 3 
Alte higher parts of the Earth than 
the reſj which are about it, over: 
.1 topping the adjacent Country, and 
{ appearing firſt at a diſtance ; the 


the Alps, the Pyrenean, the Dofine 


| | | 
Mountains. 3 Hills and Carpathian Mountains, In 


| Afea, Taurus and Imars. In Africa, 
Atlas Montes, the Chriſtal Moun- 
| tains, Serra Leona, Table Mount, 
and the Pie of Teneriffe, In Ane: 
rica, the Andres and the Cordeliars. 


Some Tracts e! N. ova Zembla, Now 


chiefeſt of which are; in Europe, 


o 


o 


. Sea, almoſt en- 
_ vironed by the 
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. the Water and it its Parte. 


The Water on the Surkies of the Earth is, * 
ſome thought to be more than half the Surface 
of the — and not above 3 Miles deep, and | iS 


2 into 


r My _ $4 | Chinean Indian thi 
| 1 ; ig c = 
at Ts. 7 2 Archipelago of La 


zaro, Perſian, Ara- 


| Ocean | Eaſtern , bick and Ethiopian. 
about our | Ethiopian Barbary, Zangue- 
Continent | Africe, R 34 ber,Caffaria, Con- 
es nes | "Southern 1 © go and Ginea. 

* | 2 Norway, Mourmoun- 
The Ocean is i 8 E ey Mare, Petzork; | 
erte | cone, Ven J 0 Nee me 
a Por = = Spain and France,cal- 

ex vou of © 8 pain à 3 
all Vaters.  MWeſternor led rhe Bay of Biſcay, 

JT Atlantick. C y the Engliſh Channel, 
| x the Brifiſh orGerman 
| „ © Sea,and the lriſpSeas 
Seas | | | 1 England or 
bout t New $ 
—_— N Mar del Nort, 1 Merke, Brac. 

„ 5 „Mar 85 Zur, I Peru, Calißornia or 
* Peek America, New po 
ſome particu- D Mare p 3 Paraguay, Megalle- | 
lar part of Magellanict 2 nickand Chjlian Sea, 

the Ocean. 
Inland. Seas 


T7 he Baltick Medi rc or r Levant, Are 

are part - 7 

9 eie lago, Marmora, Euxine, Palus Mes 
i, Caſpian, Perhs, Red Seas | 


A cnc ahhh 0 
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| Bot nia, Finland, Riga, Dantzick, Lubeck, Lions, 
Guiphs Venice, Lepanto, Salonichi, Siam, Bengal, Or. 
OT mus or the Perſian Gulph, Hudfons, Mexico, 
Bayes. * Cheſapaick, Honduras, Panama, &c. Delaware, 


Ftraitt (Europe SWaygatz or Fretum Angliz,the Sound, 
Straits ": '}. _ rhe Belt, Gibralter, Dardenels, 

a narriw part or Malaca „Sanda, Manar, 1 Balle. 

Arm of the Oce-" 2 Cw : mandle.- 2 

an opening a way Anien, Hudſons, Davis, Bahama, Na- 

into the Sea, i in \ America gellan, and La Maire. 


| 1 Werner ,, Ladoga, Geneva, Con- 
Europe ſtance, "Balaton, Majour. 


1 


F Sodom or the Dead Sea, Aſtamar 
are ogg SG: ow . Jahe or Van, Burgian, Kythay. | 
ARE - keep Ha- Africa | Zaire, Zembre, Zafflan, Niger. 
ter, Canada, Mexico, Nicaragua, Ma- 


3 


0 America 4 racayba. 


Rivers, are Streams iſſuing out of 8 
continually gliding along their Channels, unt 


they empty themſelves into the Sea. 


Note, The Length of the Mediterranean Sea by 


my new . From Tangeir to Scande- 
roon is not 37 
other Globes and Maps it is more than 42 De. 
grees of the K which is more than 300 
Miles too long. Note alſo, That the Length of 
the Caſpian Sea is from N. to S. in my Globes; 
bur i in others it is E. and W. 


The Ter reftrial or E 5750 Globe, is an artificial 
Repreſentation of the Earth and Water, under that 
Form and Figure of Roundneſs, which they are 
| known to have, deſ@ibing the Scituations, and 
meaſuring the Diſtances of all their Parts. 

The Land drawn out upon a Globe, is bounded 
and diſtinguiſhed from the Water with an irregular 
Line, which runs turning and n. into Creeks 


9 


egrees of the Equinoctial; by 


and 
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and Angles, like as the Shoar which it repreſents : 
that fide which is left uncoloured, is the Limits 
of the Water; the other {ide of the Line which 


_ encircles the Colours, is the Bounds of the Land. 


The Land drawn upon the Superficies of the 


Terreſtrial Globe, is divided in four principal 


Parts or Quarters, vis. Europe, 4a, Africa, and 


Anerica. 


* 


—ͤ — 
> 
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nr: 2 0B OPER .:-- 
Europe as it Is now en contains theſe 
K oms or Ss 
ingd Cities. 4 | 


| Rates. 


England & 
\ Wales, 
* Ty REES 


«London, Canterbury, 


) Briſtow, Cardiffe, 
I = Welſhpool, 5 

Scotland. 

| Dublin, Waterford, 

Ireland. Galloway, Limerick. 

| Paris, Lions, 


4 France. 


Orleans, Bourdeaux, 
C Tholouſe, Aix. 
Spai Madrid, Siville, 
88 Toledo, 'Sarazoſſe. 
Portugal. Lisbon, Bragana. 


3 c 


Thames, Severn, 
Tork, Oxford, Cambridge, Humber, Trent, 
5 Wye, Usk. | 


Edenburgh, St. Andrews, Tweed, Forth Yan 
Shannon, Shure, 
Blackwater, Barrow 


Seine, Loire, 
 jGarone, Roſne. 


Ebre,Gaudalquivir, 


|Gaudiana, Douro. 
Tagus. 


Belgia, or the Amſterdam, the Hague, Meuſe, Iſel, 


1 arinces. Aline, Bruſele....... [Lis, Eſchant. 
| Rome, Florence, Ipo Aw 5 
. nah. | Venice, Naples, [Tier 3 5 5 

N Genua, Milan. | 5 Se. 
Savoy. Cbambery Turin. Doire, Liſire, 
The Swiſſes. Geneve, Bazil, Zurich, Rus, Aar. 
| | Copenbague, Sleſwick , | 5 
** me Bergen, Chriſtiane. sey, E 128 
| Stockbolm , Gottenburg, wy. | 
Sweden. Upſel, Calmer. '|Wenar, Veter. 
"is. Cracovia, Dantzick, |Duna,Neimen,Viſtulz 
cpa 3 Warzovia. Neiper, Neiſter, Bog. 


<of Germany 3 Hambrough, Prague, 


 Fhe Empire Jan. Nuremberg, 1 
with Hungary. CCollen, Heidelburg, Buda. 


Rufſia. N Novogrodt, 
Turly in Eu- g Conſt ant inople, Be grade, 
rope. Adrianople, Saloniche, | 


Danube, Elbe. 
Rhine, Veſer. 
Oder, Teiſs. 
Wolga, Dwina, Oby. 


Arch-Angel , Smolensko. Tanais, Boriſtenes. 


Danube, Dravus. 
Savus, Tebiſcus. 


Little Tar taria Kers, C aſja, A Nef. 


Tanais now Don. 


Candia, Sicily, Sardinia, Negropont, Cefalo - 


7 Great Britain, Ireland, Wiebt, Man, Zeeland, 
Ilands. 4 


nia, Lant, the Hebrides, 


Orcades, Are &c. 


* 


in the Archipelago, Mete lino, Scjo, e * he cc. 
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27 
Af as it is now divided, contains theſe . 
EEE. 2 f 8 
Countries. Cities my I Rivers, 75 
Aleppo, Smyrna, Burſa, Tigris, Jordans 
_ _— 4 Damaſcus, Feruſalem,  |Euphrates, , 
Empire. CBagdat, Moſul, Cogyt. Menander 
Georgia. Fazo, Teflis, © Fazis, Kur. 
„„ „ © Mecca, Medina i: | 4 
Th e Arabia's. nw Marks, * Chaiber, Nageran. 
\ „„ Clſpaban, Casbi [Teus, Pulimalon. 
_ _—_ os Las, Sros, ö 85 Ilment, Brandimer 
is Ferrabat, Herat, Araxes, Euleus. - 
Agra Tabo 
The Meats F Gyn. Indus, Ganges. 
Deli, Amada bat : x | 
| —Empur 1 Cambaja, Se 9 3 n 
"a. Goa, Calicut, Cochin,” 3 1 
2 Tae, Narſinga, vengz. 
Goleonda, Mazulpatan. | 
India without 5 Pegue, Sian, : Pegu, Cosmin, | | 
Ganges. NTMaIaca Cambodia. Ava, Martaban. 
Tartary in Aſtracan, Sa marchand, Oxas, Cheſel, Lena 
Aſide Tabol, Alhazin, Balch. |Obey, Genoſca. 
China, | Pekin, Canton, Craceus, Ta, 
Nanking, Hancheu, Riang. | : 
| Meaca, Je do, Es: 
Jap me | 2 Nangaſacque. 1 
Oriental (The Maldives, Ceylon, n Java, Bor- 
Illands. neo, Celebes, the . the Molucces 


and Zadrons, _ _. . 
Mediterranean Iſlands, Opris, Rodes, . | Pelicus R. 


5421 


eee 


* 
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2 as it is now divided, contains theſe 


Parts or : Cities or principal 
Qomntries. places. Rivers. 
= Fer, 8 . Suba, Tenlis, Sus, 
Barbary. Lal Tanger, Omiraby , Guadi- 
EE Alger, Tunis, + | barber. 
Cairo, Alexandria, : 
EglÞ'e Roſſette, Damie ta. Nm. 


 Biledulgerid, S Sgelmeſs, Teradant, hir, Major, Ziz, | 


Biledulgerid, Dara. | 
The Deſarts & Zanbaga, Zuenziga, Gnir. Nubie. 
of Sarra. J Terga, Lempta, Berdoa. 8 5 
The Land of F Tonbolu, Agades, Niger, Senega, 
the . Borno, Zanfara, 
Kingdom of F Nubie, Jalac,, Ni ; 
' Nubia. ̃ Dt IE by. pony, Glur. 
Kr de Ia Mine, Cape Sweiro, Volta, 
Cors, Settera, Benin. Calabar, Benin. 


G uinee. 


Zthiopia, or F Ambacel, Auxumo, 
Fabeſſina. Geſben, Arguica. IFawaſn, Tacaze. 

Congo. St. Salvador, Dongo. Tair Coana, Coango. 
Mono Emugie Chieova, Fort Martail. Zambeze. 


Monomotaps 1 „ e [Cuama. 


Caffares. Hope. Rio d' Infanta. 


Maſambique, Quiloa, Zambeze, 
* S Melinde. _ |Cuame. 


Adel. 5 Doa- Magadoxr, Doara, , 


ra, Adea, Magadoxa. | Quilmenai. 


| The Aalen Canaries, Cape Verde, St. Helena, 
Auer. 1 Madagaſcar, Babelmandel, Zocatora, Malta, 
| St. Thomas, mms &c. 


_|Gambea, Grande, | 


Nilus, or Abavi, 


Sofala, Cape of Good Spirito Sancto, 


of 


0. 
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of A ME R 1 C = 
America as it is now divided, contains theſe 


Parts or Cities or principal 
Countries. places. | 
3 of Coartton Iſland, 
W Fort Charles. 
paſſage. 


| Canada,orNo- F Quebeck, Breft 


va Francia. C Hurones , Port- royal. 


New Engl. & . Plymoutb, 


New York, New Jork, Milford. 


Maryland and F St. Maries, 

Virginia. James Town. 
Carolina and FC Charles Town, 
Florida. St. Matthew. 

New Mexico. New Mexico. 
New $95; Mexico, Valadolid, 
COT es St. Jago, Gaudalajara. 
5 Panama, Porto Bello, 
Caftilladel, 8 eee St. Martha. 
Gn - Manoa, 
OI St. Thome. | 

| Lima, Caſco, Potaſi, 
ON; La plata. 
chili. St. Jago, Imperial, 


Baldivia. 

The Country Homagus, Torimans, - 
eee Coropa. 
Buenos Ayres, Cuidat 


* Real, St. Jago, Eſtero. 
pairaba, Permambuco, 

Brafil, | S. Salvador, Spix. Santo. 

Penſilvania & C Philadelphia, 

Nen Jerſey, Y Perth Town. | 


Y 11 5 


Pr. Rupert's Ri ver. 


5 


Canada. 


Hudſons, Conedcti- 
cut, Marimmack, 
Paſcataway. 5 
Iames, Vork, Pato- 
meck Rapahanok. 


[Albemarle, Aſhly, 
INMeſſaſipyR. Cooper 55 


R. del Norto. 


Panuco, Barania, 


Qacatulca, Sal. 
St. Martha. 


St. Magdalen. 


Oronoq; Surinam. 
Wiapoca. | 
Maragnon. 
Parinie. 


Copaya po. 


Topacalma, 
Amazons. 


[Rio de plata. 


Perana. 
Grande, S. Franciſc. 
Ilheos, Janiero. 

Sulquahannah, De- 


laware, Rariton. 


EO Hiſpaniola, Cuba, Jamaica, Xem-found-land, the | 
W 4 Caribbee- Iſlands, Long-Ifland, Mage llan- Ifland, 


nn, Fort- rico, * c 


And 
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And thus much ſhall ſerve for the Deſcription 
of the Land upon the Terreſtrial Globe. 


Now that all Places, Cities, Towns, Seas, Ri- 
vers, Lakes, Cc. may be readily found out upon 
the Globe, all Geographers do, or ſhould place 
them according to their Lengitude and Latitude; 
the uſe of which in the abſolute Senſe, is to make 
out the Poſition of any place in reſpect of the 
whole Globe, and to ſhew the Situation and Di. 
—_ of one place from, and in reſpect of any 
Other. „ 


An Advertiſement concerning Longitude. 


oO ſay the Truth, by reaſon of the Variety o 
1. Meridians the 933 _ grotun * | 
an uncertainty and confuſed paſs, that tis not eve. 

ry Man's Work to:fet them down. This indeed I 
have abſerved, that many Geographers, or rather 
Deſcribers of particular Places, tell us that ſuch 
4 _ is ſo many Degrees of Longitude ; but from 
what: Meridian, others muſt gueſs. Some particu- 
larly 0 to follow Mercator : But what are 
moſt Men the wiſer for this? for Mercator Me- 
Tidian was not always the ſame; ſometimes through 
the Canary-Iflands, ſometimes through the Azores. 
Others again will tell you their Meridian ſhall paſs 
through the Azores; but .whcthgr from that of 
St. Michael, or that of Corvo, is not ſet down; 
and yet 6 deg. of difference. I ſhall therefore take 
hie Courſe : Firſt jet down the ſeveral Meridians 
obſerved. Secondly, the difference of Longitude 
berwixt theſe Meridizans. Laſtly, which of theſe l 
haue fixt upon. edit 2 


1 8 | 1. The 
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I. The Great Meridiaꝝ by Ptolemy, and moſt of 
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; the ancient and Greek Geographers, was made to 

paſs through FJunonia one of the Fortunate I. 
i. ſlands, now thought to be the Canary Hands, ot 
n rather Cape Verd Iſland. bn i 
©  * 2. By the Arabian and Nubian Geographers, 
. KM through the _ point of the Weſtern Shore, 
bo near Hercules Pillars, ſuppoſed to be Cape Can. 
111. on” Ppt „„ | 
i. 3 4: Ortelzg in his Sheet. Europe makes Londen 
0 to lie in 28 deg. of Longitude; but in the Sheer- 

Maps of France and Belgia it lies in but 21 deg. 


ſo that his firſt Meridian to me is uncertain. The 
Spamards, ſince the Conqueſt of the Weſt. Indies, 

| contrary to all other, account their Longitude from 

of Eaft to Weſt, beginning at Toledo. W 


ch 4. Our modern Geographers, as Mercator, 

e. Cambden, Speed, and others, removed it into the 

7. og ; ſome placing at St. Michael's, others at 

er . „ 2 1 1 

ch 5. Blaew the Dutch Geographer, begins his Lon- 

__ gitudes from Teneriff one of the Canary Iflands ; 

_ but upon his Great Map, the Great Meridian pai: 

ro ſeth through Tercera Iſle, one of the Azores ; 

le- which the reſt of their common Map-makers, e 
gh Vit, Viſher, &c. as well as many of our Engliſtr, - +. 
es. are bound to follow through Ignorance, tranſeri- 

afs — as well his Errours as his Copies for the 

4 6. Sanſon and other French Geographers, for 

the lome Reaſons ( beſt known to themſelves) begin 

ans their Longitudes at Ferro one of the Canary. Iſlands; 

1de and therefore their Tranſlators are bound to fol- 


ſe [ low it, though poſſibly they cannot tell ſo much, 
JM id yer grear Pretenders to Geography, 


7. Fa. 
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7. The Engliſh Hydrograpber in thc uſe 'of his 


Globe, tells us, that with a great deal of Reaſon 
and Conſideration he placed his firſt Meridian at 


Gracigſa one of the Iſlands of the Azores ; but it 
is delineated upon his G/obes and Maps through 
Tercera, almoſt 2 deg. more Eaſtward : a ſmall. 
Miſtake, that another muſt come after him to tell 


himſelt what Meridian he went by. -” 


I do not mean a late Upſtart Hydrographer, | 
7 to project 
or draw a Map or Sea Chart, much leſs to make 


who never did, nor ever knew ho 


Globes; yet has the Confidence to publiſh Propo- 
fals for the making up of Large Globes, and that 
with much Oſtentation and Boaſting, to the Abuſe 
and Cheating ſome worthy Gentlemen; who per- 
haps are more enclined to encourage ingenious 


Undertakings, then to enquire and be ſatisfied of 
the Honeſty and Ability of bold and ignorant Pre. 


tenders, 


Secondly, The differences of theſe ſeveral Me. 


ridians I find are thus ſtated. + 85 } 
From rer Meridian to the Arabian Meri. 
dian, was by 


8 deg. 
; | de the | ' & 
28 Toledo 15. 58. the Spaniſh F 
I \ Gracioſa 10. 25. the miſtaken Engl. / = 
\S ED FTercera 9. o. the ſuppoſed Dutch 
gk ) Palma or Ferro 2. 40. the French 5 
S& / Coro 13. 25. I Mercator and. : 
ka, St. Michael 8. 3. others. | 


And this laſt is the Meridian from whi ch the 
Longitudes are reckon'd in that Terreſtrial _ 
OP. of 


; 


ulfeda in his Introduction to his 
Geography, accounted to be 10 deg. Briet ſaith but 


1 5 2 „ 499 Yo 


Geograpſy made eaſis. 33 
of about 15 Inches Diameter, fer forth by Robert 
Morden ſome years ſince, which are the lateſt, 
and more exact and corre& "than thoſe triflin old 
Toyes, fold and made up (rather marred 0 b the 
forefgid Hydrographer. | 
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Geogra 7 ical Problems. 


3 PR OB. 1. 


5 rd the Longitude of any Place de ns i 
9 604 on ihe Globe. b 


38 is the Diſtance of a Place moin the 
firſt Meridian, reckor d in the Degrees of 
5 Eg ator,” 'beginning, as was 121d. in rhis new 
rial Globe, at St. Michaels Illand 1 in the 
Pong 


\Protfice. bring the Place 0 chat is, the matt af 
the Place) ſuppoſe London, to the Brazen Meri- 
dan; then count how many Degrees of the E. 
quator, are contained between the firſt Meridian 


and that of London, cut by the Brazen Meridian, 


which you will find to be 28 deg. and that is the 


Longitude required. 172 in this manner ou 
tall naa eee 


bd” VN * 28 0 
Jertſalem if to be diſtant from 30 


- 


Fedo in Fapan.: the firſt Meridian. 4 107 

Rio de la lud by” this New 327 0 
Mexico | Globe. W 
Chariton Ie jj mY ; 206 30 


0 14 Cc 
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N. 


: £5.26: 00 
Fe <a | 3 73 3e 5 
By other Globes] 178 ©; reckoned from the 


and Maps 
| | 278 OO 
$2923. 90 = 


336 oo | ſame Meridian. 


_ FL SET TK — 4 — ; —— ah - — 
„„ \BROR ME 
To find the Latitude of any place. 


T HE Latitude of a place, is the diftance of 
| the Equator from the Parallel of that place, 
_ reckon'd in the Degrees of the Great Meridian; 
and is either North or South, according as it lies 
between the North or South. poles of the Equator, 
To find the Longitude. Bring the mark of the 
Place, for Example, ſuppoſe London, to the Bre- 
zen Meridian; then count the number of De- 
Hs upon the Meridian, contained between the 
"Equator and the. place given. Thus you ſhall M 
find the Latitude of London to be 51 d. 30 Y 


Bak TY : $71 : : 2 A 4 a | I 4 12 1 | 
And 22; Eoin. [© rh but or 


Labor in the Magus f o| TR b t 
Country to b. 31.30 J23.30 
| The South. part of the . By o- ina f 


(aſpian Sea to be | 37. o | ther | 41. 0 in reſ 


Aſtracan,on the N or. part. 2 > 8 This d 
of the Caſpian dea ro be 46. o Ne. 45. ef Des 
The Nortb part of Ching two 7 


Delli in India to be 28. 0 21. 0 more 
Conflantinople to be (41. ol. 43 
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PRO B. II. 


The Longitude and Latitude of any place being 
known, to find the true Seituation of it, though 


not expreſſed upon the Globe. 


he 


— = TD king the Degree of the Eguator, that anſwrer- 
D eth to the Loxgzzude of the place, to the 
Braſs Meridian, and then reckon the Latitude of 
the place upon the Degrees of the Meridian to- 
wards either Pole, according as it hath either 
ce of Ml North or South Latitude; and right under that 
« vi Degree and Minute upon the Meridian, is the 
5 an true Scituation of the Place enquired after. 


8 2 * — Ms. PEEP 1 je 4 * 
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te 7 PR OA: IV. 

De. To find what Time or Hour of the Day or Night 
all ii, in ay pars of the Barth, 
$3 Y reaſon of the Earth's Diurnal Motion round 


the Sam in 24 Hours, the Sun enlightning 
but one half of it at the ſame time, it comes to 
aſs that when it is Morning in one place, it is 


3-30. oon in a ſecond, Night in a third, and Midnight 
F in a fourth, according to their ſeveral Scituations, 
1.0 I in reſpe& of Eaſt and Weſt, one from the other. 
L This difference of Time, is known by the number 


of Degrees,contained in the Equator, between any 
two places propoſed, converted into Hours and 


2. 0 Minutes; reckoning 15 deg. to an Hour, c. but 
1 © I "ore readily by the Globe thus 
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hogan Suppoſe at London, at Twelve of the 
Clock at Noon, you would know what a Clock 
it is at Mexico in the Weſt. Indies; bring London 
to the Meridian, and ſet the Index of the Hour. 


Circle to 12. then turn the Globe Eaſtward, be. 


cauſe London is 1 of Mexico, till you bring 
Mexico to the Meridian; then ſee what hour the 
Index: points at, for that is the Hour then at Mex- 
ico 5 and thus * thall OS 


. 
When it © Movie 5 10)a 
is 12 a | Charlton Iſland 6 45 
Clock | Rio de la plata 8 10. 
at Lon Feruſalem 2 IT 
don, it | Surrat R 
is Mt ea, 18 


And | thus, by 3 what difference of time 
there is, between place and place at 12 a Clock, 


the like difference is to be underſtood of all other 


hours. 0755 2 | 7 | ict» apt 4 + E eres) 


To fins 1 4 uy FY any. . 9955 Haces; þ Fane 
ver ſituate in reſpell of; Longitude and Laritude 
upon the Globe one from. another... 


277 1 of Ay the Quadrant of Altitude upon both 
„. L the places required; then count the 


number of Degrees of the Quadrant 2 a 
zitude contained between the two places: 
which being found, multiply them by 60, mn 
„ . the 


The diſtance of 


the 
_ 


the 
ck 
ion 
ur- 
be. 
in 

— 


le- 


The diſtance of 
| London from 


the 


1 


Mexico 


Jeruſalem 

Surrat 

| Fedo 

Rio de la 

plata 
harlton 


L Iſland. 
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diſtance in Engliſh Miles. Thus you will 


a d. m. | 
240 1 91:30] 58 
33-390| N 38.0 == 
65.50 Þ 8 71.40 | 2.5 
85. 10 DL | 92.30 5 
100.20 88 [106 0 0 8 
. 
46.201 | 54. OJ >© 


If you find (as you needs muſt) that the Pro- 


portion of Miles, upon theſe new G/obes, do very 


much differ from thoſe Diſtances ſet down by o- 
ther Authors, you are deſired not to think much; 
for the Longitudes are not yet exactly agreed on: 


the Perfection is not one Man's, nor one Ages 
Work, and muſt be waited for. Where you find 


the places upon this Globe to agree with others, 
you have cauſe to ſuſpect they have lain upon 
the Lees of Time, not as yet inquired into: 
where you find them to diſagree, you may con- 
clude, that they have been brought to a truer Cor- 
rectlon and Amendment. | „ 


. 


— — 


PR OB. VI. 


To find the Poſition, or what Point of the Com- 
- any two places are ſituate one from ano 


TH E Poſition is an Angle, which is made by 
L the meeting of the Meridian of one place, 
with the Vertical Circle of another. 


CH. "0 


38 Geography made eaſie. 
Io find this out, you are to elevate the Pole 
to the Latitude of one of the places, ſuppoſe Loy. 
don; then bring it to the Meridian, and it will 
fall out to be directly in the Zenith, for the Ele. 
vation is always equal to the Latitude; then fa. 
ſten the Quadrant of Altitude to the Zenith, and 
turn it about till it fall upon the other place, 
ſuppoſe the Iſle of Tenerif, aud the end of the 
Quadrant, where it toucheth the Horizon, will 
ſhew that the Iſle Tenerif beareth from London 
S. S. W. ſo alſo the bearing of Barbadoes from the 
Lizard to be S. W. half a Point Weſterly; and 
the oppoſite Point N:E. half a Point Eaſterly, the 
bearing of the Lizard from the Barbadoes. 


PREY _ i 
— 


* ä ä . r 


| - þ-PRQB. . — 
To know at any time in what place of the Earth 
Ihe Sun is in their Zenith. 


= T his muſt be to ſuch Inhabitants of the Earth on- 


ly that inhabit in the Torrid Zone between the 
Tropichs : For the Sun is never in the Zenith 
of any People, inhabiting either in the Tempe- 


rate or Frigid Zones. 


| | | 
P's the place you are in, ſuppoſe London, to 
LI the Meridian, and the Index to the hour 12; 
then conſider the time of the Day, which ſuppoſe 
to be half an Hour after 5 in the Afternoon, the 
Sun having then 10 Deg. of North Declination : 
then becauſe it is Afternoon, turn the Body of the 
Globe Eaſtward, till the Index hath paſſed 5 hours 
and -., from 12, that will be to 7 a Clock andz; 
and there ſtay the Globe; then ſee * , 
7 : Conn 


1 
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Country is under the Meridian that cuts 10 deg. 


of North Declination, and you will find Nombre 
di dios upon the Iſthmus of Panama in the Weſt- 


Indies. But if it were required the ſame day, at 


half an hour after 6 in the Morning, then you 


ſhould have turned the G/obe Weſtward, till the 


Index had paſſed 6 hours and ©: and then under 
the Meridian, and upon the Parallel of 10 Deg. 


North-Declination, you will find it near 4 or 5 
little Iſlands cloſe by the Weſt-/ide of Mallacca in 
the Eaſt-Indies, where the Sun will be in their 


Zenith at that time. ET 
Having found in what place of the Eatth the 


Sun is in the Zenith, elevate the Globe to the La- 


titude of that place either North or South; then 


bring that place to the Meridian; ſo ſhall all 


places cut by the Horizon, have the un in their 


eſtward ſhall have the 


Horizon; thoſe to the 


Sun riſing in their Horizon ; thoſe to the Eaff 
ward ſhall have the Sun ſetting. In thoſe Coun- 


tries that are above the Horigan, it is Day-light, 
and in thoſe it is 18 deg. below the Horigon, it is 
Twilight ; but in thoſe Countries further below 


the Horizor, it is at that time Midnight. 
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R O B. VII. 


The d ference of Longitude being. known, ro find 
what Degree of the Ecliptick culminates, at any 
other place at 1 time propgſed. 


March 4 10th at 10 Wes the Clock kefore Noon 
here at London, I would know what Degree 


of the Ec/prick culminates then at Feruſalem, 


\Levate the Globe to the Latitude of your 
place, vig. 51. Deg. 30 min. then bring the 
Suns place for that Day, viz. Y © deg. to the Me. 
ridian, and the Index to 12. then turn the Globe 
Eaftward, till the Index point at the given Hour, 
vf. Ten of the Clock, and you will find the 28 
deg. of x then ci umigating here at London. Next 
turn about tas Obe Weſtward, until 33 deg. 30 
min. of cht AαννEIur be paſſed through the Merid:- 
an, Or till rhe Index of the Hour circle be moved 
2 Hours 35 min. which is the difference of Long:- 


zude given, and then you will find the Meridian 


cut the e“, at almoſt 4 deg. of Y: ſo that 
I fay, Y 4 deg. is the Point of the Ecliprich that 
| is then W at Feruſalem. 


f— 


REY 


To find out the ſeveral Poſitions of the Tnhabitants 


of the Earth, the Di flinfion of 0 badows , the 
different Habitati ons, &c. 


T' HE Longitude and Latitude of a place once 


— on, che Poſe tion of the Sphere you 


Cann ot 
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no Latitude, it muſt of neceſſity lie under the 
Eguator; and therefore in a Right Poſition : If it 


have leſs or more Latitude, the Poſition is Ob- 


lique ; if the place have 90 deg, of Latitude, the 
Poſition is Parallel: the Reaſons were told before, 


and may evidently be diſcerned upon the Gb.. 
For the Climes and Parallels, and conſequently 
the length of the longeſt Day, the foreknowledge 


of the Latitude leadeth you directly; for the 
who are under the Equator, have their Day al- 


ways 12 Hours, and their Night 12 Hours long. 


Now as each Country declines from the Equator 
towards either of the Po/es, ſo the Days vary 
their Length in Summer, and the Nights theirs in 
Winter: according therefore to the different 
Lengthening of their Days, the Ancients did di- 


ſtinguiſh the Earth into ſeveral Portions or Parts, 


— they called Climates and Parallels: every 
ime contains two Parallels; ſo that where the 
longeſt Days are half an hour longer than at the 
Equator , the firſt Climate begins; and where 
they are encreaſed an Hour longer than at the E- 
quator, the ſecond Climate begins, which by the 
20th Problem you will find to be at 8 deg. 34 m. 


for the firſt, and at 16 deg. 43 m. where the ſe- 


cond begins; and ſo for any of the reſt. 


The Tropicks and Polar Circles, divide the Sur- 


face of rhe Globe into 5 Parts or Spaces, which are 


called Zones, whereof one is contained within 


the Ardlicꝶ Circles, another compaſſed by the An- 
tarlfick Circle, and are called the Frigid Zones; 
the other two lying between the Ardick Circle 
and Tropic of Cancer, and between the Antar- 
Wick Circle and the Tropic of Capricorn, are 
called the Temperate Zones ; and the other lying 


cannot miſs of; for if the place you try for have 
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42 Geography made eaſſe. 
between the two Troprcks, is called the Torrid or 
Mid zone. wr ” OO. ; 
Knowing theſe, you may eaſily conclude upon 
the Diſtinction of Shadows : for thoſe of the 
Frigid Zones are termed Periſcii, becauſe there 
their Shadows have a Circular Motion. Thoſe of 
the Lemperate Zone are called Heteroſcii, becauſe 
their Meridian Shadows bend towards either Pole, 
towards the North to thoſe that dwell within the 
Trepick of Cancer, and the Arfick Circle; towards 
the South to thoſe that dwell within the Tropick 

of Capricorn and the Antarfick Circle. The In. 
habitants of the Torrid Zone were called Amphiſ- | 
cii, becauſe the Noon-ſhadows, according to the 
time of the Year, do ſometimes fall towards the 
North, when the Sun is in the Southern Signs, 
and ſometimes towards the South, when the Sun 
is in the Northern Signs. | 
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Jo find out the other Diſtinction of Habitation, viz. 
Antæci, Periæci, Antipodes. 


T Et London be the place; bring it to the Me- 
IL ridian, where you find it to be 5 1 deg. 30 
min. elevated above the Equator, account ſo ma- 
ny Degrees of Southern Latitude below the Equa- 
tor, and you meet with the Antæci (if any be.) 
Remove London from the Meridian 180 deg. and 
you ſhall find your Periæci, under the Meridian 
where London was before, and your — Jung 18 
in the place where their Antæci ſtood before. 


pRoOB. 
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Day at that place. 
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eee 


The Hour of t he Day given,to know what a Clock 


it i, in any other place of the Earth. 


or Weſtward, according to its Situation, until the 


other place required come to the Brazen Meridi- 


an, and the Index will point to the Hour of the 
Jo > 
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PRO B. XI. 


The Hour of the Day given at any one place, to 


know: what places of the Earth to which the Sun 
is in their Meridian at that time. 


*Levate the Globe to the Latitude of the giv- 
L en place, which bring to the Brazen Meridi- 
an, and ſet the Index of the Hour-Circle to the 
Hour given; turn the Globe about, till the Index 
point at the upper Figure XII. which done, ob- 


ſerve what places are exactly under the Eaſtern 
Side of the Brazen Meridian; for thoſe are. the 


places required. 5 


PR OB. 


FH E Globe elevated to the Latitude of the 

1 8 Place, bring that place to the Brazen Meri- 
dian, and ſer the Index of the Hour. Cirele to the 
Hour given; then turn the Globe either Eaſtward 
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PR OB. XIII. 


: The Latitude and Sun's place given, to now the 
Length of the Day and Night in any place of the 


. 


L Levate the Globe to the Latitude of the place 
given, find the Sun's place in the Ecliptick, 


P. 1. which bring to the Eaſt fide of the Hori- 


zon; and then fer the Index of the Hour- Circle 


to the North or South XII. then turn the Globe 
about, till the aforeſaid Sun's place, comes to the 
Weſtern ſide of the Horizon. Then obſerving 
upon the Hour, Circle (during the Revolution of 
the Sun's place from E. to W.) the number of 
Hours thar Index has paſſed is the Length of the 
Day , the Complement thereof to 24 is the 
Length of tlie Night. Vide Prob. IX. : 


* . 1 —— 


| . PROM IT. 
The Latitude and Sur's place given, to find the 
time of the Suns Riſing and Setting in any place. 


T HE Globe elevated to the Latitude, bring 
the Sun's place to the Meridian, and the 


Index to XII. at Noon; turn the Globe Eaſtward, 


till the Sun's place touch the Eaſt ſide of the Ho- 
rizon; then will the Index point, upon the Hour- 
Circle, the time of Sun-rifing : Then turn the 
Globe Weſtward, till the Sun's place touch the 
Welſt-fide of the Horizon, then ſhall the Index 
point at the time of Sun ſetting. Vide Prob. VIII. 


Note, 
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Note, Theſe foregoing Problems are not exact 
in reſpeRt of all places, although never taken no- 


tice of by any Author that has written. of the 
Uſe of the Globes, _ 
For admit a place in the Weſt Indies 60 deg. of 


Longitude from London, and it's Latitude 10 15 


N. it is demanded, whether the Sun riſeth 
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PR OB. XV. 


To FRY by the Globe when the Great Turk, the 
Great Mog e or the Czar of Muſcovy, . 
Dine, and go to Bed. 5 

T His we may eaſily do, at what time tories 

1 it be, or whereſoever we are: For findi 

by the foregoing Problem, the preſent Hour of 

the Day, Time of Sun Riſing and Setting in Con- 


ftontinople, Agra, and Moſcow, the Imperial Seats 
of thoſe mighty Monarchs, we may readily' ber : 


termine how near it Is to the time 9 
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23 25966 PR OB. XVI. 


1 A 


The Longitude and Latirude of any Place being 


Ll 
* —_ - 


Toen, to find. all thoſe Places that have the ſame 


95 | Pete and Latitude, 


D xidian, and draw a Line, or obſerve what 
places are cut by the graduated Plane of the up- 
ger fide of the Meridians ; for all thoſe places 
uſt under it have the Tame Longitude : Alſo ob- 
 F£rving the Latitude at the ſame time, make 2 

Mark upon the Meridian, then turning the Globe 
Found, all thoſe Places paſſing under the faid 
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The Day of the Month, and Hour of the D 
tex, to find thoſe, Places on Ho Globe, to _ 
the Sun is in their Meridian at that time. 


. the Place, bring the ſaid Place to the Bra 
Zen: Meridian, and; ſet the Index of the Hour 
Circle; to the given Hour; then turn the Globe 
till rhe. Index Boint to the upper Figure of XI. 


then-fix the Globe ; and ſee What Places are un · 


der the upper Hemiſphere of the Brazen Meri. 
dian, for thoſe are the Places require. 
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Td Ring the Place propoſed to the Brazen Me. 


HE Globe elevated to the given Latitude of 


42093 „ P ROB. 
7 5 be * 


Bobylonjans of old, and: the Ir 
rimberg at this Day, to commence their Hours 


qua — * 
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7 R O B. XVIII. 


: Tie Latitude > the Place, 1 Height 2 the Sun 


groen, to find thereby the Hour of D 


# 46 48. 


given, then find the Sun's Place in the Eclip- 


tick by Prob. 1. which bring to the Brazen Meri- 
dian, and put the Index of the Hour. Cirele to XII. 


then fix the Quadrant of Altitude in the Zenith, 
and mark, in the ſaid Quadrant, the particular De- 
gree of the Sun's Altitude, move the Globe with 


the Quadrant of Altitude, till the Sun's place mar- 


ked in the Ecliptick, and his Degree upon the 


Quadrant of Altitude do both meet 
then obſerve what Hour the Index doth Pe at, | 
tor that! 18 inn Hour deſired. 
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r ROR XIX. 


The Hour of the Day being givon, according to our 


way of reckoning in England, to find there the 
_ Babylonick Hour at .opy 3 time. 2 * | 


5 WO | 


„ * 


HE Babylonick Hour | is, the 3 of 3 
from Sun riſing; it being the manner of the 
bitants of No- 


from the appearance of the Sun in the Eaſtern Ho- 
rizon, For the finding of this Hour at any time, 
and in any place, firſt elevate the Pole to the urs 


dude 1 th given Place, and noting the Sun 


47 


Levate the Globe to the Latitude of the: Place 


Fa 
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Place in the Ecliprick at that time. bring the ſame 
to the brazen Meridian, and ſet the Index of the 
 Horary Circle at Noon; after this move the 
Globe either Eaſtward or Weſtward, according to 
the time of the Day, till the Index point at the 
given Hour. Then fix the Globe in that Poſiti. 
on, and bring back the Index again to Noon, and 
move the Globe from Weſt to Eaſt, till the Suns 

Flace mark d in the Ecliptick, coincide with the 
Eaſtern Horizon; which done, reckon upon the 
Hour Cirele the number of Hours between the 
Index and Noon (or the upper Figure of 12.) for 
that is the number of Hours, from Sun. riſing for | 
that Day, in the given Place, or the true Babylo- 
mA Haun deſir d. 103 ooo on 
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The Babylonick Hour being given, to find the Hour 


DT — —— 


he Day at any time, according to our way of | 
reckoning in England. 02 2 


L Levate, the Pole according to the given Latt- 

—tude of the rlace, and marking. the Sun's 
Place in the Ecliptick, bring the ſame; 19 the bra- 
zen Meridian, and ſet the Index of rhe Horary 
Circle at Noon. Then move the Globe Welt: 
ward, till the Index point at the given Hour from 


Sun riſing; and fixing the Globe in'thar Situation, 


bring the Index back again to Noon, and turn the 
Globe backwards, till the Sun's place mark'd in 
the Ecliptick, return to the ſame Semi. Circle of the 
brazen Meridian from whence it came; which 
done, obſerve what Hour the Index of the Hora- 
ty Circle pointeth at, for the ſame is the Hour 
der. e > TRUD 
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ze n | 

he The Hour of the Day being given, according to our 
to way of reckoning in England, 10 find thereby 
he the Italick Hour at any time. : 
itl- 5 e | 

nd T HE Lalic Hour is the number of Hours 
n's L from Sun ſetting at all times of the Year, 
he to Sun ſetting the next following Day. For the 
he ready finding of ſuch Hours, elevate the Pole ac- 
he WW cording to the Latitude of the Place, and noting 
for. the Sun's place in the Ecliptick, upon the given 
or Day, bring the ſame to the brazen Meridian, and 
lo. ſer the Index of the Horary Circle at Noon. Then 


turn the Globe either Eaſt or Weſt, according to 

the time of the Day, till the Index point at the 
given Hour, and fixing rhe Globe in that Situati- 
on, bring the Index back to Noon. Which done, 
tum the Globe about Eaſtwards, till the Mark of 
the Sun's place in the Ecliptick coincide with the 
Weſtern Horizon, and obſerve how many Hours 
there are between the upper Figure of 12. and 
the Index (reckoning them Eaſtward as the Globe 
moved) for theſe are the Hours from Sun-ſer, or 
the Ira/ick Hour defir'd. | 
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The Italick Hour being given, to find thereby the 
Hour of the Day at any time, according to our 
way of reckoning in England. e 


| His being the Reverſe of the former Problem, 
1 eleyate the Pole * to the 3 
| | "_— 


— 
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the Ecliptick, bring the ſame to the Weſtern Ho- by 


Artificial Day into twelve Hours, and the Night 


Elevate the Pole according to the Latitude of the 
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of the given place, and noting the Sun's place in 


rizon, and ſetting the Index of the Horary Circle 
at Noon, turn the Globe Weſtward, till the Index 
point at the Izalick Hour given; then fixing the N 
Globe in that Poſition; bring the Index back to f 


- Noon, and move the Globe backward, till the wh 


Mark of the Sun's place, return to the ſame Se- 
mi- circle of the brazen Meridian from whence it 2 
came. Which done, obſerve how many Hours gun 
are between Noon and the Index, (reckoning W + 
them from Weſt to Eaſt) for thoſe are the Hours 


_ defird, according to our way of reckoning in Eg. , 1 
„„ „ m 


PN en 
Te Hour of the Day being exatlly given, acer. 


ding to our way of reckoning in England, 10 
find thereby the Judaical Hour at any tine. 


D the Judaica! Hour,we underſtand the exact 
LI Time of the Day, according to the ancient 
Fews, who in reckoning their time, divided the 


into as many, which Hours prov'd every Day 
unequal in Extent (unleſs in Places exactly under 
ag, "ae ) they ſtill decreaſing or increafing 
according to the Seaſons of the Year, or the va. 
rious Declination of the Sun. For the finding of 
which Hours , obſerve the following Method : 


_ Place, and marking the | Sun's Place in the 
<cliptick at that tine, bring it to the Eaſtern Ho 
BOT 37 27.05 -xi20n; 


i 


- 
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on, and ſet the Index of the Horary Circle at 


Noon; then turn the Globe about, till that place 


marked in the Ecliptick come to the Weltern Ho- 


rizoti, and obſerve the number of Hours between 
Noon and the Index, theſe being the Hours of 
which the given Day doth conſiſt, which number 
10 are to note down, and to find what Hour 
om Sun riſing corteſponds with the given Hour, 

or from Sun feine, if the given Hour be after 

Sun. ſetting. Which done, work by the follow- 
ing Proportion. As the number of Hours, where- 
of the given Day confiſteth , (v2. thoſe noted 
down) is to 12; ſo is the number of Hours from 
Sun-rifing, (if it be an Hour of the Day) or from 
Sun. ſetting (if an Hour of the Night) to a fourth 
Proportional, which is the number defir'd, big. 
the Judaical Hour at the time given. 


A— 1 — 


* 


PRO B. XXIV. 


The Judaical Hour being given, to find thereby the 


Hour of the Day at any time, according to our 
way of reckoning in England. 
> Levate the Pole according to the Latitude of 
the given Place; and finding the Sun's Place 
in the Ecliptick at the time given, bring the ſame 
to the Eaſtern Horizon, and ſer the Index of the 
Horary Circle at Noon, then turn the Globe 
Weſtward, till the Sun's Place coincide with the 
Weſtern Horizon, and the Index will point at the 
number of equal Hours whereof that Day conſi- 
lteth. Which number you aro note down, and 
bring the Sun's Place to the brazen Meridian, and 
ſetting the Index again at Noon, turn the Globe 
5 D d 2 about 
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about, till the Sun's Place coincide with the Ex 
ſtern Horizon, and the Index will point at the 
Hour when the Sun riſeth in the given Place. 
Which done, work by the following Proportion, 
As 12 is to the given Number of Judaical Hours, 
ſo is the Length of the Day in equal Hours (for. 
merly found out) to a fourth Proportional, which 
is the number defired, vie. the Hour of the Day 
according to our 3 of reckoning in England. On- 


ly note, That if the fourth Proportional be leſs 
than 12, you are to add the ſame Number of 
Hours before Noon for that Day ; bur if it be 
more than 12, then ſubſtract it from 12, and the 


Afternoon. 


Remainder will give the Honr of the Day for the 


** r 8 ** — dd. A 


* yo" * — 1. A. oe 


PROB. XXV. 


A Place being given on the Globe; to find thoſe 
which have the ſame Hour of the Day with that 
in the given Place, as alſo that have the con- 
trary Hours, i. e. Midmght in the one, when 
it's Mid-day in the other. 


— — 


B the given Place to the brazen Meridian, 
D and obſerve what Places are then exactly 
under that Semi-Circle of the ſaid Meridian, for 
the People in them have the ſame Hour, with 
that they have in the-given Place. The Globe 
continuing in that Poſition, ſet the Index of the 
Horary Circle at Noon, and turn the Globe till 
the Index point at Midnight, and obſerve what 
places are then in that Semi- Circle of the Meri. 
dian, for the Inhabitants of thoſe places do reck- 


on their Hours contrary to thoſe in the given 


-place. PR O B 


hoſe 


that 
con. 
hen 


lian, 
atly 
for 
with 
lobe 
the 
till 
hat 
Aeri- 
reck- 
ven 


BY 


any other 
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The Hour of the Day being given in any place, to 
_ find thoſe ons of the Earth, where it's either 
Noon or Midnight, or any other particular Hour 
_«at the ſame time. _ | 11 


Bu the given place to the brazen Meridian, 
and ſet the Index of the Horary Circle at the 
Hour of the Day in that place. Then turn about 
the Globe till the Index point at the upper Figure 
of 12, and obſerve what places are exactly under 
the upper Semicircle of the brazen Meridian, for 
in them its Mid-day at the time given. Which 
done, turn the Globe about till the Index point 
t the lower Figure of 12, and what Places are 
then in the lower Semicircle of the Meridian, in 
them it's Midnight at the given time. After the 

ſime manner we may find thoſe Places that have 
ther particular Hour at the time given, by 
moving the Globe till the Index point at the Hour 
deſir d, and obſerving the places that are then un- 

der the brazen Meridian. — A 


5 —— 


£ £47 £11 ROB. . 

he Day, and Hour of the Day, being given, to 
find thoſe Places on the Globe, in which the Sun 
then riſeth. 2. Thoſe in which be then ſetteth. 
3. Thoſe to whop its Mid day. And Laſtly, 
Thoſe Places that are actually enligbined, and 
thoſe that are not. 1 


Ind that place of the Globe, to which the Sun | 
zs vertical at the given time, and bringing 
6s |  D@#3- the 
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the ſame to the brazen Meridian, elevate the Pole fivel 
according to the Latitude of the ſaid Place. The of t 
Globe being fixt in that Pofition, obſerve what the! 


places Are in the Weſtern Semicircle of the Hori. part! 
on, for in them the Sun. riſeth at that time. thin 
2. Thoſe in the Eaſtern Semicirele, for in them A 

the Sun ſetteth. 3. Thoſe that are exaQly under — 
the Brazen Meridian, for in them it's Mid-day. 
And Laſtly, All tffoſe upon the upper Hemiſphere 
of the Globe, for they are actually enlightned. and 
thoſe, upon the lower are then in Darkneſs, or 
deprived of the Sun at that very time. —_ 


rr rr nn — — — — — 
5 8 br dv 
20 | PR O B. XXVII. bs ; 1 9 
The Month and Day being given, as alſo the Place 
f the Moon in the Zodiac, aud her true 
Latitude, to find thereby the \exatt Hour when. 
he ſhall riſe and ſet, together with ber Sou- 
thing (or coming to the Meridian) of: the given 
Place „ 1 * en 
= Moon's place in the Zodiack may be 
| found ready enough at any time by an ordi- place 
nary Almanack, and her Latitude, (which is her Hour 
diſtance from the Ecliptick ) by applying the Se. wooc 
micircle of the Poſition to her place in the Zo- ces a 
diack. For the Solution of the Problem, ele- for ii 
vate the Pole according to the Latitude of the Eclip 
given place, and the Sun's place in the Ecliptick ally 
at that time being found, and mark d with Chalk, 
as alſo the Moon's place at the ſame time: ods 
Bring the Sun's place to the' Brazen Meridian, 10 * 
and ſet the Index of the Horary Circle at Noon, «1 
and turn the Globe till the Moon's place fiel beuk 
3 e N 4511 
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fively coincide with the Eaſtern and Weſtern fide 
of the Horizon, as alſo the brazen Meridian, and 
the Index will point at thoſe various times, the 
particular Hour of her Nr Setting, and Sou- 


thing. 


L 


e 


PR OB. XXIX. 


nd . The Day and Hour of either 4 Solar or Lunar E. 
or .. clipſe 22 known, to find by the Globe all thoſe 
5 5 2 in which the Same will be v1/tble, 
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* rArk the Sun's place i in the Ecliptick for the 
1 i given Day, as alſo the oppofite Point 
we thereto, which is the place of the Moon at thar 
ace WW time. Then find that place of the Globe to 
rue” WW which the Sun is vertical at the given Hour, and 
Jen bring the ſame to the Pole (er — point) of 


0u- the wooden Horizon, and fixing the Glabe in 
en WM that Situation, obſerve what places are in the up- 
per Hemiſphere, for in mo 0 hem will the Sup 

be viſible during the Eclipſe. As for the Lunar 


be Eclipſe, you — to find the Antipodes of 1 — 
ny — which hath the Sun vertical at the 
ger Hour, and bringing the ſame to the Pole 9 Ki 2 | 
de. wooden Horizon, obſerve (as forgerly what pla- 
20.7 ces are in the upper Hemiſphere of the AE 

le. for in ſuch will the Moon be viſible during her 
be Eclipſe, except thoſe that are near ners or attu- 


- aly 3 in dhe Horizon. 5 42 2 Fiat nin 
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' Uſeful in the 


ART of NAVIGATION. 
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We INTRODUCTION. 


*T Here be Four things upon which the Pra. 
_ 2: Etice of Navigation is principally ground- 
ed, viz. 1. Longitude. 2, Latitude. 3. Courſe, 
4. Diane. GE T1 
As for the Longitude, though it may be found 
by the other, yet hitherto there hath not been 
publiſhed any general Rule true and practicable, 
whereby the Longitudes of Places may be imme- 
_ diately and ordinarily found out of themſelves. 
The Latitudes of Places, may be immediately 
found out by Obſervation of Sun or Stars, as ſhall 
be ſhewed hereafter. Ley t 


bebe F 
The third thing to be conſidered in the Art of 


Navigation, is the Courſe or Line by which the 
Ship muſt go, which dependeth upon the Winds; 
the Deſignation of theſe, upon the certain know- 
ledge of one Principal , which, confidering the 
Situations of the Earth, ought to be North or 
South, which now is found by the Needle touch 


ed with the Loadſtone, being thereby endued 


with 


11 


4 
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with ſuch a Magnetical Vertue, that if left to its 


Liberty, twill ſeat ir ſelf in a Situation North 
or South. The North and South-Wind thus aſ- 
ſured by the Motion of the Needle, the Mariner 
ſuppoſeth his Ship to be upon ſome Horizon or 
other, the Center thereof is the Ship ; ſo that 
croſſing this North and South Line at Rz2hz An- 
gles, ſheweth the Eaſt and Weſt; ſo you have 
the four Cardinal Winds; Croſs each of 

you have the 8 whole Winds; Another Diviſion 


-makes 16, which again divided makes 32 inall : 
And theſe Lines: (which a Ship following the Di- 


rection of the Magnetical Needle deſcribes upon 
the Surface of the Water, were by the Portugals 


called Rumbs, and is ſtill continued. Theſe Rumbs 


are repreſented upon the Globe by thoſe Heliſphe- 


rical or Spiral Lines that you fee divided into 


32 parts, with a Flower-de-luce always pointing 
. Eo - 
The finding of the Rb and Diſtance of 2 
Ship from any place from whence ſhe hath de- 
parted, is the laſt of the four things propounded 
as neceſſary in this Art of Navigation; which 
how to. perform, ſhall be alſo ſhewed in the fol- 


lowing Problems, uſeful in the Art of Naviga- 


tion. 


theſe, and 
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PROB. I. 
70 find the Latitude. 


By the Sarl Deelination, and Moridian-Abitade, 


— 


When the Sam's Declination is 4 


this Bdninotfial, ae 
having no De- J] 
clination, andi 193; 
the Meridian N 
Altitude is ob 1 


5. * 52 
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* 
tt 2 
„ 


5 


„ 


The Meriden: AL 
tituds taken from 

90 degr. leaves 
| :the Elevation of 
| the North -pole, 


* 5 Erbe Ae Al. . 
titude taken from 


44 90 degr. leaves 
the Elevation of 


Southpole. 


deg. and the Sun upon the South - ſide 
of the Meridian, the Suns Declinari- 
on being taken from the Meridian Al. 
tizuds]! leaves the height of the Equi 
: notial:$iwhich taken from 90 mw 
gives the Latitude North. | 
"If the Meridian Altitude be leſs than 90 
deg. and the Sun upon the South. ſide 
of the Meridian, add the Meridian 


Ty the Meridian Altitude be leſs n 90 


Altitude and the Declination together, 
their Sum is the height of the Equ- 


8 
1 


— 


PI 
P — Millet. 
4 


no#ial ; which taken from 90 deg. 
leaves the Latitude North. But if 
the Sum of the Declination and Alti. 
tude exceed 90 deg. take 90 there- 


from, the remainder is the Latitude 
When 


1 


9 


When the Suns Declination is 


When the Suns Declination is 
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F FIf rhe Meridian Altitude be leſs than 


| | fide of the Meridian, add the Altitude 
}.£} and Declination together, their Sum 
SJ s the Height of the Equinoctial; 
'= j. which taken from go dep. leaves the 
Latitude South, But if the Sum be 
above 90 deg. take o deg. therefrom, 

the remainder is the Latitude North. 


1 
Ls 5 
—_ CE "— 


90 dep, and the Sun upon the Noith- 


Deelinati ton, from the Meridian Alti- 
..'tude,' the remainder is the height of 


6 o ͤdeg. leaves. the; Latirude meg 


When the North, if the Meridian AL ** orth. 
Sun's De-Y} C tudebejult ↄo deg. C 
Oo | the Sans Dechna ( 

*Sowth, © Ws: isthe Latitude South, 


by 17 * 74 3 


If the Meridian in dealt nds the 


Pole, within the Bounds, of the Polar Circles, 

in. ſuch Caſs; the Suns Ieclination muſt be taken- 
from 90 deg. and what remains is his: diſtance 
from the Pole; which being: added to the Meridi- 
an 1 the Sum is the Latitude ob the 


| 8 
1 Note rs that mharſonren is lid: 0 concerning 


finding of 'the Latitude by the Sun's Declinati- 
on — Meridian Altitude, the ſame is to be 


performed by the Meridian Altitude of any 


known Star; and the manner how to effet it, 
will be beſt ſeen by the Globe. il. By 


| | 0 deg. and the Sun upon the South- 


"If the Meridian Altitude be leſs than 
J--fide of the Meridian, ſubſtradt the 


of the Equinoctial; which taken from 
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North, the Complement whereof is 50 deg. 21 
min. his Diſtance from the Pole; add this diſtance 


Place Nort 
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Il. By the Meridian Altitude of @ Anown Ster. 


| Suppoſe that being at Sea I ſhould obſerve 41. | 


gol to be upon the South-fide of the Meridian, 
and to have Altitude 62 deg. and I would know in 


what Latitude I then was. 


Arithmetically. © 
The Declination of Algol is 39 deg. : 39 min. 


and his Altitude 62 deg. together, the Sum is 
112 deg. 21 m. which taken from 180 deg, 
leaves 67 deg. 39 min. for the Latitude of the 


By the Globe. 


Bring 4/20! to the Meridian, and from the 


Center of the Star, downwards, count his Alti- 


tude 62 deg. and mark that Point upon the Meri. 
dian; then bring that point to the South -· part of 


the Horizon, and you ſhall find the North - pole to 


be elevated 67 deg. 39 m. which is the Latitude 
Jou are then in. In 


like manner, if you ſhould 
13 -, 


obſerve | 
| 5 8 „ 
The Bulle Eye ) upon the South part of )5r 0 
Spica Firginis > the Meridian, bes, 3 
The Great Dog ) Altitude 5 2 7 3923 © 


l/s 


06 + #222195 £54 4X. 
you would be in Latitude 467 31S. 
Z 4634 14 N 


III. B) 


III. By 
Mer 


Brin 
dian u 
Globe 
till yo! 
Riſin 
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III. B obſerving of two Stars, one being upon the 
| Meridlan, and the other Riling or Setting. 


Bring the Star which you ſee upon the Meri- 
dian unto the Meridian, and there holding the 
Globe faſt, move the Meridian in the Horigon, 
till you ſee the other Star on the Eaſt or Weſt, 
Riſing or Setting, as you obſerved it, and then 
ſhall the Globe ſtand at the Latitude you are in. 
So if you ſhould ſee Regulus upon the Meridi- 
in. Wl an, and Tyra riſing towards the Eaſt, the Latitude 
21 will be found 37 deg. 50 min. o 


* 


is W w. By the Alritude of two known Stars, being 
eg. both of them upon the ſame Azimuth or point of 
the the Compaſs. OTE OE f 


Lay the Quadrant of Altitude, or rather your 
thin braſs Semicircle to both the Stars, at the 
proper Degrees of Altitude, as you obſerved them 
the to be in the Heavens; (for the difference of their 
[ti- Altitudes is equal to their Diſtance.) Then turn 
erl. the Globe about in the Horizon, till the Quadrant 
or thin Plate of Braſs, do touch the Horizon in 
that Azimuth (or Point of the Compaſs ) on 
which you obſerved the Stars to be, ſo ſhall the 
Globe reſt at the Latitude you are in. | 


So Capella and Scheder, Capella being 20 deg. 
high, and Scheder 66 deg. high, and both of 
them upon the North-Eaſt-point of the Compaſs, 
you will find your ſelf to be by this Obſervation 
in the Latitude of 40 deg. o min. North Latitude. 


8 


v. By 
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v. By the Altitude, Azimuth, and Declination of 
the Sun, or of a known Star. | 


' Suppoſe a Fixed Star, as that in the right Knee 
of Hercules, having 47 deg. 9 m. of Declination, 
ſhould be obſerved ar Sea to have 122 deg, of A. 

- zimuth from the North part of the Meridian, 
And to be 60 deg. high; and from hence the La- 
- titude were required : _ _ | 
_- Elevate the Globe to the Stars Altitude 60 deg. 
and from the Pole count the Complement thereof 
30 deg. to which ſcrew the Quadrant of Alti- 
tude: Alſo count 122 deg. upon the Horizon 
from the North-part of the Meridian, and to thoſe 
Degrees bring the Quadrant of Altitude, and there 
keep it; then turn the Globe about till 47 deg, 

9 min. the Stars Declination (counted upon the 
Eguinodtial Colure from the EquinoQtial) do cut 
the Quadrant of Altitude, and thoſe Degrees will 
cut the Quadrant of Altitude in 71 deg. 13 min. 
and that is the Latitude in which you then are. 


VL By the Suns, on a Stars Declination and Am. 
Plitudb. Wo Ces 


Let the Sun or a Star have 10 deg. of North 
Declination, and let the Amplitude thereof at its 
Riſing or Setting be obſerved to be 57 deg, from 
the North. 5 . 
|  Elevate the Globe to 33 deg. (the Comple- 
ment of the Amplitude) and count the Amplitude 
It ſelf 57 deg. upon the Meridian from the Pole 
forward. and thereto ſcrew the Quadrant of Alti. 
tude, and bring the other end thereof to the Eaſt 
or Weſt points of the Horizon; then — 


lure, and bring thoſe 


ee 


63 
deg. (the Complement of the Stars or Suns De- 
clination) from the Pole upon the EquinoQial Co- 


Altitude; ſo ſhall 80 — of the Colure cut 71 
deg- 24 m. of the Quadrant; and that is the La- 
titude you are then! a 


MI By ihe Sun's A 2 Difrence and Am 
litude. | 


If the 1 04 Difference be 27 Pk - min. 


and the Amplitude 33 deg. 20 min. and the La- 


titude were required : 


Elevate the Globe to 27 deg. 7 min. the Aſcen- 


| fonal Difference. and from the Pole count the 


Com thereof 62 deg. 53 min. and there- 
to ſcrew. the Quadrant of Altitude ; then bring the 
Equinoctial Colure to the Meridian, and count 
upon the Quadrant of Altitude upwards, the Com- 
plement of the Amplitude 57 deg. 40 m. which 
degrees bring to the FE and then · ſhall 


the Quadrant of Altitude cut upon the Horizon 
from the Eaſt or Weſt, 


51 deg. 30 min. * 

which is the Latitude of the place. 
And if you count the 

the Quadrane of Altitude, you ſhall find them to 


be 20 deg, 5 min. which is the Suns Northerly 
Declination, at that time. 


VII. By tbe Sum or 4 5 tar Declmation, and 


the time that he is upon the Eaſt or Weft Pointe 
of the Compaſs. 


Let the Sun or 2 Stars Declinarien be 15 dep. 
North, and let the time that the Sun is upon ow 


Degrees to the Quadrant.of 


Degrees of the Equino- 
Rial 3 between the Meridian and 


1 


4 1 
7 
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Eaſt or Weſt Points of the Compaſs, be 59 deg. 


45 min. which in time is 3 hours 56 m. and 
hence let the Latitude be required. ” 


Elevate the Globe ro 15 deg. the Declination, | 


and ſcrew the Quadrant of Altitude to 75 deg. 
the Zenith Point, then count 59 deg. 45 min. 


or 3 Hours 56 m. (the Hour) upon the Ho- 


rizon from the South, Eaſtward or Weſtward; 
and thereto bring the Quadrant of Altitude: 
Then look what Degrees of the Quadrant are cut 

by the Equinoctial, and you ſhall find 28 deg. 
cC.ounted from the Zenith, and that is the Latitude 
ſought. : 1 | 


And thus have you ſeveral ways, both by the Sun | 


and Stars, to find the Latitude at any time. 

I will now proceed to ſome other Problems 
for finding the Rumb and Diſtance, which as 

' was ſaid, is the laſt of the four things ne- 
ceſſary in the Art of Navigatioun. 
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Any two Places given, to find their Rumb. 


7 


Def: Tie Lines which a Ship, following 
1 the Direction of the Magnetical Nee- 


Lion. ] IL. the Dired 
dle, deſcribeth on the Surface of the Sea, are 
called Rambs, and are (as was ſaid) deſcribed up- 


on the Terreſtrial Globe by certain Spiral Lines; 
for the better underſtanding whereof, I ſhall pre- 


miſe theſe few Propoſitions; = 


Firſt, The Needle touched with the Loadſtone 


pointerh out the common Interſection of the Ho. 


riæon 


ng 


fees 


of all 
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rizon and Meridian; the one reſpecting the 


North, and the other the South, as aforeſaid. 
Secondly, A Circle drawn through the Vertex 


of any place that is diſtant from the Equator, 


cannot cut divers Meridians at equal Angles. 
Thirdly, A great Circle drawn. through the 
Vertical Point of any place, and enclining to the 


Meridian, maketh greater Angles with all other 


Meridians, than with that from whence it was 
Sag. 77 ˙ E L154 ok 

.  Fourthly, If we Sail upon any Point of the 
Compaſs except North or South, we often change 


our Horizon and Meridian. 


Fiſthiy, The ſame Rymb cutteth all Meridians 

Flaces at equal Angles, and reſpecteth the 
ſame Quarters of the World in every Horizon. 
Sixthly, The Portions of the ſame Rumb inter- 
cepted between any two Parellels, whoſe diffe- 


rence of Latitude is the ſame, are alſo equal to 


each other: therefore an equal Segment of the 
ſame Rumb, equally changeth the difference of La- 
titude in all places; ſo that in an equal Space 

aſſed in one and the ſame Rumb, one of the 
1 is equally elevated, and the other depreſ- 
ſed. 44 i 8 
Seventhly, Rumbs though never ſo ſar continu- 
ed, do not paſs through the Poles, but wind about 
the Poles until they loſe themſelves. 


Hence you may underſtand if your Ship be di- 
tected under the North or South. Rumb, your 


Courſe will be always under the ſame Meridian; 


if under the Eaſt or Weſt-Rumb, you will either 


deſcribe the Equator, or a Circle parallel to it: 
If your Vertical Point be under the Equator, your 


Ship will deſcribe an Arch or Segment of the 
Equator; but if your Zenith or Vertical Point be 


E e 


diſtant 


diſtant from the Equator either North or South, 
your Courſe will then defcribe a Parallel as far di- 
ſtant from the Equator, as the Latitude of the 
place is whence you firſt ſet forwards: But if 
your Voyage be to be made under the Rub 
which inclineth to the Meridian, your Courſe 
will then be neither in a greater or leſſer Circle, 
but your Ship will deſcribe a kind of crooked or 
Spiral Line. . 1 
Pratlice.] Find the two places upon the Globe, 
and when you have found them, ſee what one 
Rumb line paſſeth through both of them, and 


that is the Rumb or Point of bearing of thoſe two 


Places one from the other. So C. del Gade on 
the Coaſt of Zangucbar and C. Comorin are both 
of them found upon the W. S. W. and E. N. E. 
Rumb, and that is their Point of bearing, or 
Rumb required. N . | 
If you can find no one Rumb that paſſeth 
through, both your places, then you muſt look 
what Rumb-line upon the Globe runneth moſt pa- 
rallel to both the given places, aud conclude that 
to be the Point or Rumb of theſe two places 
bearing one from another. So if the two places 
were Sierra Leona in Africa, and the Iſland S. He- 
lena, if you look upon the Globe you ſhall find 
no one Rumb line to paſs through both the pla- 
\ces, but that Rumb to which the places lie moſt 
parallel, is the V. V. V. and S. S. E. Rumb; and 
ſo Sierra Liona bearing from S. He!lena N. N. W. 
and on the contrary, S. Hellena is ſituate from Si- 
erra Leona S. S. E. which is the Rumb required. 
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PR OB. II. 


Having the Diſtance ſailed, and the Rumb vn 
Have Jane upon given, 10 find the difference of 


the two E 


laces both in Longitude and Latitude. 


Hm found theRzmb upon which you made 


11 your Courſe, make a ſmall! Mark thereupon, 
for the Place you departed from; then from the 


EquinoQtial,take the number of Miles or Leagues 
you have failed upon that Rumb, (allowing 20 
Leagues for a Degree) and ſet that Diſtance up- 
on the Rumb from the former Point made; and 


at the termination of your number of Miles or 
Leagues, make a ſecond Mark upon the Rub ; 
then bringing the Place, or Point, you departed 
from, to the Meridian, you fhall there find the 


Latitude of that Place or Point, and the Meridi- 
an cutting the Equinoctial, will ſhew you the 


Longitude of that Place or Point. Do fo by 
bringing the ſecond Pomt or Place to the Meri- 
dian, and there ſhall you find the Laritude, and 


upon the EquinoQtial the Longitude of that place 


or point. Now if you ſubſtract the leſſer Lati- 


tude from the greater, you have the difference of 


Latitude; and the ! i 5 
| from the greater, gives the diff 


wa - 


Eea 19 P ROB. 


rence of Longi- 
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„ ROS : 
"The Latitude of two places, and the Rumb that 
the two places bear each from other given, to 


find the difference of Longitude of thoſe two 
* paces, and alſo their Diſtance upon the Rumb. 


3 and turn the Globe about till that 
Rumb doth cut the Meridian in the Latitude of 
the firſt place, from whence you departed, and 
there make a Mark or Point upon the Rumb, and 
at the ſame time ſee alſo what Degrees of the 
EquinoRial are cut by the Meridian; for that is 
the Longitude of the firſt Point 
. Secondly, Turn the Globe about, till the ſame 
Rumb does cut the Meridian in the Latitude of 
the ſecond place, and there make another Mark 
Upon the Rumb , and alſo ſte what Degrees of 
the-EquinoQtial are cut by the Meridian, which 
Degrees are the Longitude of the ſecond point. or 
place; and the lefler Longitude being ſubſtracted 
from the greater, gives the difference of Longi.- 
tude of the two. places. or points, _ 
Ihen for the Diſtance of the Rumb; the Di- 
Nance. between the two points before made, be 
ing meaſured upon the EquinoFtial, and reduced 
to Miles or Leagues, ſhall give the Diſtance up- | 
on the Rumb. | 


'Pratfce. Falot, find the Rumb upon the Clok, 


q Here note, that the Diſtance of the Rumb be 

ing intirely taken and applied to the Eguino. 
dial, will give the Diſtance in the Arch of 2 
great. Circle, and not really in the Rumb, = J 
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the Diſtance upon the Rumb will be always 
greater, than the great Circular Diſtance: 


Wherefore the better way will be, to take in 
a pair of Compaſſes one, two, three (or ſome 


ſmall number of) Degrees of the Eguinoctial, 


and run that Diſtance over upon the Remb. line 
from point to point; and the number of all 
thoſe Returns. of the Compaſſes (reduced to 


Miles or Leagues ) ſhall be the near Diſtance 


of the two places upon the Rumb. 2 bY 
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Advertiſeme 


VI of the Sun and Stars might be propoſed, 
which he that is but any thing Ingenious will 
from the Solution of theſe often meet with, and 
from a little Conſideration may preſently con- 
ceive how they are to be ſolv'd þ the Globe, 
and therefore I count it rather Tautology and bur- 
denſome, than beneficial to inſert them ; a few 
Examples in things of this Nature being much 
better than a Multitude, which confounds the 
Memory, and hinders from having ſo right and 
true a Notion of them. Therefore I have not 
troubled my Reader with Examples to every Pro: 
blem, hoping the Precepts are ſo plain, that 
they need none. However, that I might not be 
_ altogether deficient, I have added a Table, which 
begins the firſt of January, and ſhows for eve- 
Ty 1oth Day afterwards the Sun's Place, Decli- 
nation, Right Aſcenſion, Oblique Aſcenſion, Am- 
plitude from the South, time of Sun's Rifing and 
Setting, time of Twilights beginning and end; 
and from theſe ſeveral other things are found; 
as, Aſcentional Difference, Length of the Day 


„ F15 3 wat : tog | 
ME other Problems, relating to the Motion 


and Night, Duration of Twilight; ſo that if for 


any Day, any of the forementioned things be re- 
quired to be found by the Globe, tis but ſeeking 
in this Table for the Day propoſed, or the near- 
eſt to it, and right againſt it in the ſeveral Co- 
lumns you have the Sun's Place, — 5 
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Right Aſcenſion, &c. as the Titles at the top of 
the Columns inform youh;ghr. 

Suppoſe the Sun's Place, Declination, right 
Aſcenſion, Ec. were required for September 18. 
Find (in the firſt Column) the 18th of Septem- 


ber, then right againſt it in the ſecond, you have 


6 17 of Libra the Sun's place for that Day. In 


the third Column is 2 23 which is his De- 


clination. Againſt the ſaid Day in the 4th CO- 


luumn is 185 30 his Right Aſcenſion. In the 5th 


Column is 188* 30 his Oblique Aſcenſion, from 
which, if 185 3o' his right Aſcenſion be taken, 


there will remain 3* oo' his Aſcentional Diffe- 


rence, which difference converted into time at 
4 minutes to a Degree, gives 12 Minutes the 
time that the Sun riies and ſets after and before 


6. In the 6th Column is 86 49 his Amplitude 
| of Riling and Setting tem South, wurden 


taken from 90, leaves 3*. 11 his Amplitude from 


the Eaſt Southward. In the 7th Column is 8 h. 


11 m. 6 h. which ſhows that the Sun riſes 11 
Minutes after 6, and ſets 49 Minutes after 5. 


Nov if 5 h. 49 m. the time of his ſetting bedou- 
bled, 'twill give 11 h. 38 m. the length of the 
Day, which 11 h. 38 m. taken from 24, leaves 
12. h. 22 m. the length of the Night. Laſtly, 


in the Sth Column you have 4 h. 19 m. which 
ſhows that 19 Minutes after 4 in the Morning, is 
the time of Twilight's beginning, and this time 
of Twilight's beginning, taken from 6 h. 11 m. 


the time of Sun rifing, leaves 1. 52. the time 


of Twilight's Continuance; alſo if you double 
the time of Twilighr's beginning in the Morning, 
*twill give you the Length of the quite dar 


Night. Next for the Suns Depreſſion at Mid- 


night, add 2* 23' his preſent Declination ro 386.„ 
% 28˙ 
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28 the Complement of Latitude it makes 40* - On 
| If you would know what Day is of equal 


Length to the 18th of September, then find out 
in the Column of Declination, the ſame South 


Declination, or neareſt to it, that the Sun had 


the 18th of September, and right againſt it is 


March the 2d, (for the neareſt Declination to it is 
2* 47) which Day is nearly of the ſame length 


with the 18th of September. 


If you would find out the Number of Days : 


contained betwixt the Days of Lengthning or 
Shortening one Hour : Suppoſe I 'would know 
how. many Days after the 18th of September 
 *twill be ere the Day is an Hour ſhorter. Againſt 


the 18th of September I find the Sun to riſe at 


6 h. 11 m. trace down the ſaid Colum till you 
find the Sun to rife half an hour later; but find- 
ing it not to riſe preciſely half an hour later on 


any of the Days in this Table; I therefore make 


a proportional Reduction, by which I find, that 
about the 2d Day of Ofober the Sun will riſe at 
6 h. 41 m. Now betwixt September 18. and 
Oclober 2. is 14 days, the Time betwixt the Days 


r 


lengthening and ſhortning one Hour at that time 


of the Year. 


v 


I have here alſo for the like Reaſon, added a 


Table of Longitude, Latitude, Right Aſcenſion, 


Declination, Coſmical Riſing, Achronical Riſing of 


20 of the moſt eminent fixt Stars; by which moſt 
of rhe preceding Queſtions relating to the Stars 


may be anſwered; the uſe of which is evident 


from the uſe of the former. 
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BLE ſhewing from the firſt Day of January, to cw 
every 10th day afterwards, the Sun's place, alſo bis Declination, © ' 
Right Aſcenſion, Oblique Aſcenſion, Amplitude of Riſing and Set- 
ting, time of Riſing and Setting, and Time of. Twilight Be- 
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47 Account of two Vogages deliveated upon 
the Terreſtrial Globe by two ſmall prickd 


Lines, the one generally Colour d Red, the 


cho, other Blue. 

4 | A v0 1577. Decemb. 13. Mr. Frantis Drake 
br. 5/1 [X with five Ships and Barks, and 165 Men, 
. 201 fit out from Plymouth, 27 ditto he came to M. 
. 31% / (or, where the Natives treacherouſly got one of 
9 21] WF his Men. The laſt dirzo he took three Spaniſh 
„i fiſhermen; and three Carvels, Jun. 7. he arrived 
5. at C. Blanco, and there took a Ship, 27. ditto he 


„ 2601 catne to Hays, 31. ditto he ſailed by S. Jago, 


6. where he took a. Portugal Prize. Then he croſt 
% the EquinoQial and April 5. diſcovered the 


l 

1 
15 Coaſt of Braſil, where in a Storm 7. ditto he 
1% {oſt one of his Ships, but 18. ditto he found it 
ain at C. Foy, where the whole Fleet took in 
42 ſteſn Water, and Sea-wolves. Thence he went 
11 into Rio Plata, where he took in freſh Water; 
and Apr. aj. put out to Sea again, and fell in with 
ſereral Iſlands abounding with Seals and Fowls. . 
Here he trafiqued with the Natives; May 8. he 
entreq into the Harbour to refzeſh, where in an 
Hours time they killed two or three hundred Seals. 
Here he burnt his Fly-boat. From hence he ſai- 
led, and loſt the Ship Canter, but finding her a- 

An * : 

Lain, took all things neceſſary out of her, and 
let her adrift. Jun 20. he harboured in Port S. 
Julro; 22. ditto, Drake himſelf went aſhore Mm 
N 1 the 
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the Main, where he narrowly eſcaped the Aſſaul 
of the Salvages. Here he beheaded Mr. Tho 
mas Daughty. Auguſt 20. he fell with the Straits 
of Magellan 5 24. ditto, he fell with an Iſland 0 
full of Fowls that could not flye, that in leſs than 
a Day he killed above 3000 to victual with. ! 
September he entred the South Sea, Novenbe 
he came to Ia Mocha, where he loſt two Men h 
the Natives; from thence to Val parizo, where 
he ſurprized a great Spaniſh Ship loden from Pe- 
7%, and in it found above 25000 J., Sterling i 
Gold. Then he rifled the Town and Chappel, 
and failed to Coguinbo, where the Spaniards killed 
one of his Men. From thence he went to Tore- 
paga, where on the Shore he found à Spa- 
niard aſleep, and by him 30 Bars of Silver 
worth above 3000 / which he took. Thence he 
failed to Arica, where he found 3 Barks which 
he rifled, and found in them 11400 J. weight of 
Silver. Thence he failed for Lima, and under 
way took a ſmall Bark loaded with Linnen. In 


Lima he found 12 Ships which he rifled, and 


found in one of the Ships a Cheſt full of Ryals 
of Plate and rich Silks. Thence he failed to 
Paita, and thence to Panama; but under: way 
took a Bark laden with Ropes and Tackle, and 
found in her 80 J. weight of Gold, beſides a Cru- 
cifix of Gold ſet with great rich Emeraulds. A- 
bout C. Franciſco he took a great rich Ship where 
in he found 13 Cheſts of Ryals of Plate, 20 Tun 
of Silver, 80 J. weight of Gold, and many Jew- 
_ els and precious Stones. Shortly after he took a- 
nother Ship laden with Linnen-cloth, China Silks, 

and Diſhes, and a Falcon of Gold, with an Em- 
rauld in the Breaſt of it. Thence he failed to 
Aguatulca, rifled it, and found in it a — 
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Ryals of Plate. Thence to the Iſle Canon, where 
te mended and victualled his Ships. Here he e- 


jyed a Ship which he took, rifled, and let her 
20, Hence he failed into the Lat. of 42 Deg- 
Nin ſearch of a Paſſage homewards that way, 
but found it ſo cold, that he was forced bach into 
the Lat. of 38 deg. where coming on Shore, the 
Hen i --ple thought they were Gods, made ſurrender | 
b of their Country to the Crown of England © 
an p. which he called Nove A/bion ; Then he Tet Sail, 
ing MI Oob. 13, till 18. fell with ſeyeral Iflands in 
appel be N. Lat. 8. deg. where he trafiqued with the 
Kh <q] Natives. Thence to AMidanao, and ſo to. Zava. 
T Thence to an Iſland Southward of the Celzbzs. 
„Hence to the Baratere Fave C. Good Hope, Siera 
ps. Lerne, and Sept. 26. 1580. he landed in Eng: 
dilver "rag 2e, n AS RENE 
n 
= ne — 5 PN 
T 8 mo 
2 1 4 E 
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5 A. Cavendiſh's Voyage round the Globe. 


2 great Ship and four Bar 


with, but had like to have loſt her Company; 


yet at Arica they all met again, where they found 
which they rifled, 
and then burnt all but one Bark, which he mand, 
and called it the St, George. April 25. he left 4 


rica, 


R. Tho. Cavendifh a Suffolk Gentleman, Ally 6. h 

IVI 1586. Zune 10. ſet from out London will nd Mart 
two Ships and a ſmall Batk, which he built an t loade 
furniſht to Sea at his own Charges. The NameMnſt with 
of the Ships were the Deſire, of 140 Tuns, thi”? Ba 
Content, of 60 Tuns, and the Bark the Hugh Gov the If 
Zant of 40 Tas ; 3h mand with 125 Men. Hind refre 
failed through the Chanel towards Forteventur Min 200 
thence to C. Bench, and fo to Siera Leona led 5 
Sept. 30. he -A the EquinoQtial Line OC b. 2 ſown a 
he came to Brafil, and coafted till he came to In the 
St. Sebaſtian where he took in freſh Water, and dial 1 
built a new Pinnace of 20 Tuns. Decemb. 16. M Cuate m- 
he arrived at P. Deſire. Jan. 6. he entred the bing bu 
Straits of Magellan. On Land they ſaw many t Da 
Salvages which would have betrayed them; but e h 
they killed and wounded many of them, the reſt hip lad 
fled. Feb. 26. they got through the Straits into urnt th 
the Pacifick Sea, and coaſted till they came to the i 19 de 
S. Lat. of 38 deg. March 28. in the Lat. of 33 Ne took 
deg. he felt an Earth - quake at Sea. March 30. Ne Shi 
he put into the Bay of Va! Pariſo. April 1. he {MW Iſlane 
had 10 Men killed and 2 taken Captives by a Nd St 
ſurpriſe of the Spaniards. April 5. he left the {Mupe e 
Bay, and a while the Content failed into another Novem 
Bay, where ſhe found 300 Tuns of Spaniſh Wine {Wvok the 
buried in the Sand, which ſhe loaded her felt Ne cc 


ichly 1; 


ods, 
rich 
u 8 
Nove m. 
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ten, and put out to Sea, where he eſpied a ſmall 


lk which he took, and by it underſtood they 
ere come from Val Pariſa, and going to Lime 
p give Information of their being on the Coaſt. 
I 6. he took two Ships, one laden with Meal 
nd Marmalade, the other with Merchants Goods. 
le loaded his Ships with part of the Goods, the 
x with the Ships he burnt. Then he failed to 
larto Bay, and burnt the Town. June 2. he went 
v the Ifland Puna, where he trimmed his Ships, 


"nd refreſhed his Men: Here about 100 Spaniards 


nd 200 Indians aſſaulted 16 of his Men, and 
killed 5 or 6. But e're he went, he burnt their 
Town and 5 Ships, and ſpoiled all their Fruit 


m the. Ground. June 12. he paſſed the Equi- 


tial-Line, and ſtill failed Northwards. About 
(Guatemala he took a Ship of 200 Tuns with no- 
king but BaHaſt in her, which he burnt. The 
ext Day he took and burnt another Ship. Fu- 
28. he came to Apuapulco, and found there a 
hip laden with Cocaos, which he took out, and 
hunt the Ship and Town. Aug. 13. in the Lat. 
19 deg. he fell with Porto de Natividad, where 
le took a Poſt of Adviſe Priſoner; here he burnt 
wo Ships of 200 Tuns apiece. Then he went 
v Iſland St. Jago, and drag'd for Pearls, and got 
od Store, Thence he failed to the Southermoſt 
Cape of Culefornia, where he lay cruifing till 
Novemb, 4. where with the loſs of two Men he 
bok the Ship called the St. Anne the Great, which 
"ms coming from the Philippine Iſlands, very 


chly laden. He took what he could of the beſt 


wods, and burnt the reſt, being above 600 Tuns 


rich Merchandize with the Ship in the Port of 


qua Segra, where he ſer 180 Priſoners on Shore. 
Novemb, 20, he ſer ſail towards the ns 
UE Y: 1 where 


80 ph aide g 


where he arrived in 42 Days. From thence to 


the Phillippine Iſlands, and thence to Borneo, 


where he arrived Feb. 14. Thence to the Straits 
of Fara, May 19. he came to C. Bona Speranſa : 
June 7. to St. Hellens : July 14. he paſt the E. 

1 Line Aug. 24. he ſlaw the Azores - 
And Sept. 9. he came into P/ymouth richly laden 
with good Prize Goods, and having burnt 20 Spa- 
niſh Ships and ſeveral Towns aud Villages. 


Laſtly, I have added three Problems, which 
were omitted in Page 60. | 


p R O B. I. 


The Day of the Month, March 20. and the Me- 
ridian Altitude of the Sun given 42. d. 25 m. 
to find the Latitude of the place. 
* Prob. I. you find the Sun's Place Y 10. and 

D Prob. III. the Declination 3 d. 35 m. North; 
then you being on the North fide of the Equator, 
you muſt ſubſtrac 3 d. 55 m. from the Meri- 
dian Altitude 42. 25. and there remains 38 d. 
30 m. for the Height of the EquinoQtial above 
the Horizon, which ſubſtracted from 90, leaves 
51 d. 30 m. for the Elevation of the Pole. And 
thus it follows, that the Latitude of any Place 
from the EquinoCtial is always equal to the Ele- 
vation of the Pole; and the Diſtance between 


the Zenith and the Equinoctial is the Comple · 


ment of the Height of the EquinoQtial above the 
Horizon to 90. 5 


FRO; 
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PROB II. 


The Place of hs Sun given, to find the Height mY 


the Pole, the Hour of the Day, the Azimut h 
nd Amicanter 5 the $ un. 


"IJ 


Ts niuſt he nerformts- by as help of 2 
Spherick Gnomon, which is a ſmall Pin or 
a Needle fixec 
with a hollow 


)eT endicularly into a ſmall Baſis, 


of the Globe being ſet parallel ro the Horizon of 
the World, as by Prob. 9. the Spherick Gnomon 
ſer - exactly upon the Sun's place, and the Index 


rectified by Prob. 9. move the Globe both on its | 


Axis E. and W. and by the Meridian through, the 


| Notches of the Horizon N. and S. till the Sphę - 
tick Gnomon caſt no Shadow on any fide there- 
of; then keeping the Globe unmoved, you have 


on the Meridian the number of Degrees that the 


Pole is elevated above the Horizon, the Index on 
the Hour-Circle will point to the Hour of the 
Day 3 and if you apply the Quadrant of Altitude 


to the place of the Zun, as by Prob. 18. you have 
his Azimuth and Almicanter. 5 5 


0 


kik 


oncave Bottom, that it may 
ſtand upon the Globe. Therefore the Horizon 
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PRO B. UI. 


How you may learn to know all the Stars in Hea- 


ven by the Celeſtial Globe. | 
THE Globe, Quadrant of Altitude, Hour In- 


1 dex, rectified as by Page 31, 32, &c. and 


the Horizon plac'd as by Prob. turn about the 
Globe till the Index of the Hour-Circle point at 
the Hour of the Night on the Hour Circle; then 
it every Star on the Globe had a hole in the 
midſt, and your Eye were placed in the Center of 
the Globe, and looking through the Hole of any 
Star on the Globe, you would ſee the ſame Star 


in the Heavens which that Star on the Globe re- 


preſents. For from the Center of the Globe 
there proceeds à ſtraight Line through the Star 
on the Globe, even to the ſame Star in the Hea- 


vens. Therefore thoſe Stars that are in their 


Zenith in the Heavens, will then be on the Ze- 


nith on the Globe. Thoſe that are in the Eaſt, 


Will be Eaſt on the Globe; thoſe in the Weſt 


part of the Heavens, will be in the Weſt on the 


Globe; and thoſe Stars that are in any Azimuth 


or Altitude in the Heavens, will at the ſame time 


have the ſeme Azimuth or Altitude on the Globe: 
So that if you ſee any Star in the Heavens, whoſe 
Name you deſire to know, obſerve its Azimuth 
or Altitude on the Globe, you will find the ſame 
Star, and its Name if it has any adjoining to it. 
The other Stars about it you may eaſily know by 
cheir Situation, finding their Altitude above the 
Hofizop, and the Azimuth or point of the Com: 


— — 0 r > <5 ar ee 
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Paſs they bear upon. Thus knowing ſome of the 
moſt eminent Fixed Stars, you may by the Fi- 
gure and Bearings of the reſt, come to the Know- 
Idge of them al ſo. e a 
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„ An Advertiſement concerning the Pro- 

© „ | 

at jection and Uſes of General and 


* * C 


-[ 7 particular Maps. 1 


Ie | ; THE Ss J þ eie | 

A Lthough the Deſcription of the Earth upon 
ui I the Globe be moſt proper to the Under- 
Oo 
e 


ſtanding, and commenſurable to Nature; yet 
there are ſeveral ways to project it in a Plane or 
Flat. Two eſpecially are now in uĩè, one by Paral. 
lelqram, the other by Planiſphere. 1977 


190117 


F the Deſcription by Parallelogram.” oft. H, 


This uſed to be divided into the midſt by a 
Line drawn from. North to South, repreſenting 
the great Meridan ; Croſs to this at right Angles 
another Line was drawn from Eaſt ro-Weft tor 
the Eguator. The Meridians equally diſtant, 
Y and the Parallels alſo equally extended, and 
L ſtraight Lines; and this way of Projection, tho? 


nn 


utterly againſt rhe Original Nature and Conſti. 
tution of the Globe, yet the plain Charts ate 
bound to follow ; indeed tis ftfange to me that 
this Sea- Chart, being one of the moſt principal 
Inſtruments that the Mariners have for their di- 
rection in Sailing, and known to be ſo greatly 


Ff 2 and 


2 — 
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of by thoſe that would be accounted excellent. 


Of the Deſcription | by the Planiſphere. 
his other way of Projection, repreſents the 
Face of the Earth upon a Plane in its own pro- 

per. Figure Spherically, as upon the Globe, the 
Gibbofity only 'atiow'd for, and\this is twofold. 


8 210 OLD 
O the Seffion by the, Equator. 
| 8 101 74 . * | 


Suppoſe the Terreſtrial Globe flatted upon the 

Plane of the Equator, and you have this way of 

F Projection, dividing: the Earth into two Hemi. 
3 m cpheres, North. and South, where the Pole is the 
Center, the Equator is the Circumference, the 

- Oblique Semicircle from Aries to Libra js the 


North-half of the Ecliptick, the Parallels re 
whole Circles, and the Meridians are ſtraight 


EY Lines. ene . 
ie ecken by the Meridian. 


8 Suppoſe the Ie eſt ical Globe flatted upon the 
Flane of the Meridian and you have this way of 
155 great Meridian is a whole. Circle, and the 
-lefler Meridians are more Circular as they come 
near to the great, only chat which paſſeth thro” 
the midſt of the Hemiſphere, dividing it into two 
egpal parts, 18 4 ſtraight Line ; fo that the Meri. 
dans do not equally in diſtance concur, the Paral- 
.Jels are not Parallels indeed, and the Degrees are 


no 


and dangerouflycertoneous, yet is ſtill made uſz 


the Equator is here à ſtraight Line, 


unequal, However this way is that which is 
1 . 9 * "Np 8 is „ n e. Vt 3. 


now moſt in faſhion: it is deſcribed by thoſe two 
great Circles that take yp the following Map. 


4 PE. 
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e ee nee THERE TS 
Particular Maps are but Limbs of the Globe ; 
and therefore, rho” they are drawn aſunder, yer 
they are to be made with that Proportion, as a 
Remembring Eye may ſuddenly acknowledge, and 


4 


Join them to the whole Body. . 
They are moſt commonly deſcribed upon a Pa- 


rallelogram ; but it ought to he with ſuch Con- 
fideration, that being but Parts and Members ſe- 


vered from the whole, they yet might make as 


great an Appearance of Integrity and Truth as 


can be allowed; and ought to conſiſt of fuch 


Proportions of Meridians and Parallels, as they 


truly conliſted. of in rhe Globe it ſelf. And be- 


cauſe no Countrey is exactly ſquare, ſo much of 
the bordering Territorjes, are ufually put in, as 
tmmnay ſhew the Bounds, and fill up the Square allo. 
I The true Projection of Maps chietly conſiſts or 
Fe upon the fore Knowledge of the true 


ongitude and Latitude of Places; which having 


— 


been fo notoriouſly falſe, tis ſtrange to me how 


the Maps can be true. The Longitade is to be 


expreſſed by Meridans from Eaſt to Heſt. The 


Latitude by Parallels from North to South both 
which ought to be circular not ſtraight Lines. All 


theſe Maps ſhould be ſo projeQed, that the Top 


and Bottom of the Square are always North and 


South, the Right and Lett Sides Eaſt and Weſt; 


ſo that you ſee each Country and Place in its true 


Scituation, as in the Globe or general Map; the 
Parallels ind Meridiuns ſhould be both circular 


Lines 
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: Lines, is that the” Longitude, Larltbi and Di: 
ſtance may agree with Globe, only the Meri- 
dians are inclining and concurring towards thePoles, 


to agree to the Nature of the whole, whereof the 


are ſuch Perts. And here. give me, Bave to adver- 
tiſe, That altho oil Maps the Error is not 
very diſcernable; 5 
graphers, whoſe Maps are £2 the Fondlings of 
this Age, did not underſtand the Projection of the 
= watts for to me it would have bon a great 

me to have expoſed. the Parts of the World 


2 em intollerably falſe in the Diftances of 


had the Longitudes and Latitude been 


Lim 1o well adjuſted ; which indeed are as falſe 
as the Diſtances are. 


As to the Graduation of Maj the Beppe 
of Latitude are divided upon the Eaſt and e 


fide ; The Degrees of Longitude upon | ite North 
and South. | Beginning from the firſt Meridpn, 


and reckoned round upon [The Globe to 360 ; 
Degrees. But in dome Af aps the Top and 
Bottom Figures are the Did rznce of Lori | 


From the firſt Meridian, and are rec- 
| 'Eaft or Weſt; according as the Scituati- 
on of the Place is Faſt os Weſt from the firſt 
Meriden, 


For Fin whence t6 Feckod! the Longitude in in 


all Maps, is a fault of moſt Geographers ; „ and 


am not the firſt that have complained of it; 
for though there be a Graduation, yet you are 
ehen their firſt Meridian begins. 
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ebcertainly the French Geo- 


1d large, upon ſo falſe a Baſis ; which muſt needs 
r 


by adding or ſubffract 
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Fo 


wt 


4 Advertiſement concerning Lon- 
gitude. 


Y the Table i in page 32 you may cafily know 
from whence moſt Geographers begin their 
Longitudes, and alſo prone, near to — 


the Table; to o 
ther Maps. f | | 
As to the Stale in palricabbethde, it depen. 
deth upon the Degrees of a great Circle, and 


ſuch a Degree which I hade diſcourſed of from 
page 5 to 13. 


the — f Miles in each Countrey to 
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